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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

UTILITY APPLICATION AND FEE TRANSMITTAL §(1.53(b))

Commissioner for Patents
Box Patent Application
Washington, D.C. 20231
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Sir:
Transmitted herewith for filing is the patent application of

Inventor(s) names and addresses: Keith R. McNally, San Diego, CA; William H. Roof, San
Diego, CA; Richard Bergfeld, Chatsworth, CA

For: INFORMATION MANAGEMENT AND SYNCHRONOUS COMMUNICATIONS
SYSTEM WITH MENU GENERATION

Enclosed Are:

27 page(s) of specification
1 page(s) of Abstract

20 page(s) of claims
6 sheets (Figs. 1-7) of ~ [X] Formal [ | Informal drawings
6 page(s) of Declaration and Power of Attorney
[] Unsigned
[ ] Newly Executed
X Copy from prior application
[ ] Deletion of inventors including Signed Statement under 37 C.F.R. §1.63(d)(2)
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R, . ﬁ Docket No. 3125-4002US1

X REQUEST AND CERTIFICATION UNDER 35 U.S.C. §122(b)(2)(B)(i) (form

PTO/SB/35)

As indicated on the attached Request and Certification, Applicant(s) certify that the
invention disclosed in the attached application HAS NOT and WILL NOT be the subject of
an application filed in another country, or under a multilateral agreement, that requires
publication at eighteen months after filing. Applicant(s) therefore request(s) that the
attached application NOT be published under 35 U.S.C. §122(b).

< Incorporation by Reference:

DA The entire disclosure of the prior application, from which a copy of the combined
Declaration and Power of Attorney is supplied herein, is considered as being part of
the disclosure of the accompanying application and is incorporated herein by
reference.

[]  Deletion of Inventors (37 C.F.R. §1.63(d) and §1.33(b)

Signed statement attached deleting inventor(s) named in the prior application serial no.
, filed

- ] Microfiche Computer Program (Appendix)
[] page(s) of Sequence Listing
[ ] computer readable disk containing Sequence Listing
[] Statement under 37 C.F.R. §1.821(f) that computer and paper copies of the Sequence
Listing are the same

X Assignment Papers (assignment cover sheet and assignment documents)

[ ] A check in the amount of $40.00 for recording the Assignment

Lz [[] Charge the Assignment Recordation Fee to Deposit Account No. 13-4500, Order
No.

= Assignment Papers filed in the parent application Serial No. 09/400.413

o ny
{

Certification of chain of title pursuant to 37 C.F.R. §3.73(b)

Priority is claimed under 35 U.S.C. §119 for:
Application No(s). , filed ,In (country).
[] Certified Copy of Priority Document(s) [____]

[] filed herewith

[ ] filed in application Serial No. , filed
[ ] English translation document(s) [___]

[ ] filed herewith

10

[] filed in application Serial No. , filed
] Priority is claimed under 35 U.S.C. §119(e) for:
Provisional Application No. , filed
22-
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e . . Docket No. 3125-4002US1

[]  Information Disclosure Statement

L] Copy of [ | cited references
[ ] PTO Form-1449

[] References cited in parent application Serial No. , filed

] Related Case Statement under 37 C.F.R. §1.98(a)(2)(iii)
[ ] A copy of related pending U.S. Application(s) Serial No(s): , filed ,
respectively, is attached hereto.

[] A copy of related pending U.S. Application(s) entitled, , filed to
inventor(s) , respectively, is attached hereto.

[] A copy of each related application(s) was submitted in parent application serial no.
, filed

Preliminary Amendment

Return receipt postcard (MPEP 503)

XX X

This is a continuation [ ] divisional [ ] continuation-in-part of prior application
serial no. 09/400.413, filed September 21, 1999, to which priority under 35 U.S.C. §120
is claimed.

[ ] Cancel in this application original claims of the parent application before
calculating the filing fee. (At least one original independent claim must be retained
for filing purposes.)

X A Preliminary Amendment is enclosed. (Claims added by this Amendment have
been properly numbered consecutively beginning with the number following the

s highest numbered original claim in the prior application).

< The status of the parent application is as follows:

[] A Petition for Extension of Time and a Fee therefor has been or is being filed in the
parent application to extend the term for action in the parent application until

[ ] A copy of the Petition for Extension of Time in the co-pending parent application is
attached.

DX No Petition for Extension of Time and Fee therefor are necessary in the co-pending
parent application.

[[]  Please abandon the parent application at a time while the parent application is pending or
at a time when the petition for extension of time in that application is granted and while
this application is pending has been granted a filing date, so as to make this application
co-pending.

Transfer the drawing(s) from the parent application to this application

10

Amend the specification by inserting before the first line the sentence:
This is [_] continuation [_] divisional [_] continuation-in-part of co-pending application
Serial No. , filed .

660999 v1
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Docket No. 3125-4002US1

1. CALCULATION OF APPLICATION FEE

Number Filed Number Extra Rate $7£130ef(s)i0c/§‘ ;300
Total Claims* 102-20= 82x $18.00/ $9.00 $ 738.00
Independent Claims 13- 3= 10x $84.00/ $42.00 $ 420.00
Multiple Dependent Claims If marked, add fee of $280.00 ($140.00) $ 140.00

* Reflects total number of claims for fee purposes, with multiple dependent claims
being counted according to 37 C.F.R. §1.75(c)

TOTAL: $ 1668.00

X Small entity status is or has been claimed. Reduced fees under 37 C.F.R. §1.9 (f) paid
herewith
$1668.00.

A check in the amount of $1668.00 in payment of the application filing fees is attached.

Charge fee to Deposit Account No. 13-4500, Order No. . A DUPLICATE COPY
OF THIS SHEET IS ATTACHED.

X The Commissioner is hereby authorized to charge any additional fees which may be
required for filing this application pursuant to 37 CFR §1.16, including all extension of
time fees pursuant to 37 C.F.R. § 1.17 for maintaining copendency with the parent

P application, or credit any overpayment to Deposit Account No. 13-4500, Order No. 3125-

e 4002US1. A DUPLICATE COPY OF THIS SHEET IS ATTACHED.

- Respectfully submitted,

L MORGAN & FINNEGAN, L.L P.
~  Dated: November 1, 2001 By: Q[l/(’ko("’ : O"g""/‘/
obh W. Osborne

cgistration No. 36,231

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

New York, NY 10154-0053

(212) 758-4800 Telephone

(212) 751-6849 Facsimile

4-
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Docket No. 3125-4002US1

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE ° :f:__
¢ e E"‘
Applicant(s): McNally et al. :‘_gg
Group Art Unit: 2173 (parent case) “CI=S
Serial No.: Continuation of 09/400,413 gﬁ"_-:—_"'
R Examiner: Cao Nguyen (parent ca}] =
Filed: Herewith
For: INFORMATION MANAGEMENT AND SYNCHRONOUS COMMUNICATIONS

SYSTEM WITH MENU GENERATION

EXPRESS MAIL CERTIFICATE

Express Mail Label No.: EL606933364US

Date of Deposit: November 1, 2001

I hereby certify that the following attached paper(s) and/or fee

Utility Application and Fee Transmittal Form:;

Combined Declaration and POA;

Preliminary Amendment;

Check in the amount of $1,668.00;

Patent Application (Specs. 26 pgs., Claims 20 pgs. Abstract 1 pg.)
Formal Drawings (6 sheets - Figs. 1-7)

Return Receipt Postcard.

LA R W=

is being deposited with the United States Postal Service "Express Mail Post Office to Addressee”
service under 37 C.F.R. §1.10 on the date indicated above and is addressed to BOX CPA,
Commissioner for Patents, Washington, D.C. 20231.

E
£z
5
F
&5
F
F]
-y
g

Jesus Raul Remedios

(Typed or printed name of perso b aper%/
»

(Signature of 1 % paper(s) and/or fE.e) /

Correspondence Address:

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

New York, NY 10154-0053

(212) 758-4800 Telephone

(212) 751-6849 Facsimile
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

APPLICANTS: McNally et al. GROUP ART UNIT:2173 (parent case)
SERIAL NO.: Continuation of 09/400,413 EXAMINER: Cao Nguyen (parent case)
FILED: HEREWITH

FOR: INFORMATION MANAGEMENT AND SYNCHRONOUS

COMMUNICATIONS SYSTEM WITH MENU GENERATION

COMMISSIONER FOR PATENTS
Washington, D.C. 20231

PRELIMINARY AMENDMENT

Responsive to the Final Rejection in the Parent Case dated May 22, 2001,
Applicants respectfully request reconsideration in view of the amendment and following
remarks. No fees are believed due. However, in the event that any fees are necessitated by this
response, the Commissioner is hereby authorized to charge our Deposit Account 13-4500, Order

No. 3125-4002US1.

IN THE CLAIMS
F Please add new claim 93 as follows.
93.  (new) The information management and synchronous

communication system of claim 45 wherein a non-simultaneous protocol is used to acknowledge

receipt of the data at the valet parking base station.

REMARKS

I Status of the Claims

Claims 1-92 are pending in this application, with claim 93 being added by
this Amendment.

Claims identical to claims 1-19, 20-28, and 35-39 were rejected in the

parent case under 35 U.S.C. 102(e) as being anticipated by Cupps et al. In the parent case these

659742 vl
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claims were identified by numbers 1-19, 31-39, and 50-54 respectively. This Amendment will

refer to the claims by their new numbers.

Claims identical to claims 29-34 and 40-41 were rejected in the parent
case under 35 U.S.C. 103(a) as being unpatentable over Cupps in view of Behr. In the parent
case these claims were identified by numbers 44-49 and 56-57 respectively. This Amendment

will refer to the claims by their new numbers.

Of the pending claims for which identical claims were rejected in the

parent application, claims 1, 12, 20, 29, 32, and 33 are independent.

II. Rejections Under 35 U.S.C. 102(e)

In the parent application the Examiner rejected claims identical to

independent claims 1, 12, and 20 under 35 U.S.C. 102(¢) as being anticipated by Cupps et al.

With regard to claims identical to independent claims 1, 12, and 20 of the
present application, the Examiner argues that at lines 35-65 of column 9 and in figs. 2 and 3a-3f,
Cupps discloses information synchronization involving a second or modified menu. However
Applicants respectfully disagree.

The first section cited by the examiner, column 9 lines 35-65, fails to
disclose information synchronization involving a second or modified menu, nor any other sort of
information synchronization. This section instead discloses a customer providing to an online
ordering machine registration information, location information, time of day information, and an
indication of the type of service sought (e.g., takeout or delivery).

The second section cited by the examiner, Fig. 2, is a system overview
showing an online ordering machine component, a client machine component connected to the
online ordering machine via a network, and telephone and fax components connected to the
online ordering machine via standard telephone lines. Also shown are various elements of the
online ordering machine and the client machine. However, nowhere in the figure or its

corresponding disclosure is there any indication of synchronization involving a second or

659742 v1
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modified menu. More generally, there is no disclosure of information synchronization occurring
between any components of the system, nor is there disclosure of any other sort of information
synchronization.

The third section cited by the examiner, Figs. 3a-3f, fails to disclose
synchronization involving a second or modified menu and instead discloses the “schema” — that
is the organization and structure — of the order database 128 (see Cupps, Col. 5 Ln. 21). Nowhere
in the figures or in the corresponding disclosure is there even any indication that the order
database is involved in any sort of information synchronization. In fact, there is no disclosure of
any sort of information synchronization in this section.

Furthermore, the remainder of the Cupps disclosure also fails to disclose

. synchronization involving a second or modified menu, nor any other sort of information
synchronization.

Accordingly, Cupps fails to disclose at least the aspect of independent

claim 1 wherein:
"... data comprising the second menu is synchronized
between the data storage device connected to the
central processing unit and at least one other
computing device ..."
(emphasis added)

i
£
RE i
e

-
i

LT OT

Similarly, Cupps also fails to disclose at least the aspect of independent

claim 12 wherein:

*“ ... data comprising the modified menu is synchronized
between the data storage device and at least one other
computing device...”

(emphasis added)

Furthermore, Cupps fails to disclose at least the aspect of independent

claim 26 wherein:

“ ... synchronizing the data comprising the second menu

between the storage device and at least one other data

storage medium, wherein the other data storage medium is

connected to or is part of a different computing device...”
659742 v1
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(emphasis added)

The disclosure of the present invention explains that according to the

claimed synchronization there is, for example:

“ ... 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

internet 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.”
(see disclosure, p. 7 In. 21 — p. 8 In. 4; emphasis added)

As another example, the disclosure of the present invention notes that

according to such synchronization:

“ ... areservation 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
backoffice server Web pages and the other handheld
devices.”

(see disclosure, p. 8 In. 13-16; emphasis added)

In light of the above, Applicants submit that independent claims 1, 12, and
20 are in condition for allowance. As claims 2-11, 13-19, 21-28, 35-39, 49-68, and 84-92 depend
therefrom, these claims, for at least the above-identified reasons, are also thought to be

allowable.

659742 v1
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III.  Rejections Under 35 U.S.C. 103(a)

In the parent application the Examiner rejected claims identical to
independent claims 29, 32, and 33 under 35 U.S.C. 102(e) as being unpatentable over Cupps in
view of Behr.

As explained above, Cupps fails to disclose any sort of information
synchronization. Furthermore, Applicants find no disclosure in Behr of any sort of information
synchronization, nor does the Examiner provide any reference to such disclosure in Behr .

Applicants therefore submit that Cups and Behr, alone or in combination,

fail to disclose, teach, or suggest at least the aspect of independent claim 29 wherein:

n

... applications or data are synchronized wirelessly
between the central database and at least one wireless

handheld computing device and wherein the
applications program interface and communications
control module establish a seamless link between the
data in the central database and the data on the
wireless handheld computing device.."

(emphasis added)

Similarly, Cups and Behr, alone or in combination, fail to disclose, teach,

or suggest at least the aspect of independent claim 32 wherein:

“ ... hospitality applications or data are synchronized
between the central database, at least one wireless computing

device and at least one wireless paging or beeper device and
wherein messaging to the wireless paging or beeper device is

enabled directly from the operator interface of the wireless
computing device.”
(emphasis added)

Furthermore, Cups and Behr, alone or in combination, fail to disclose,

teach, or suggest at least the aspect of independent claim 33 wherein:

13

... applications or data are synchronized between the

central database and the second storage medium and wherein
the applications program interface and communications

control module establish a seamless link between the data in

659742 vl
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the central database and the data on the second storage
medium.”
(emphasis added)

The Examiner also states:

“Behr teaches wireless handheld computing device on which
hospitality application (see col. 14, lines 1-57).”

Applicants respectfully disagree. Behr discloses “a method of providing
route guidance information and other information from a base unit to a mobile unit in response to
a request from the mobile unit” (see Behr, Col. 4 Ln. 28-31). Behr explains that the mobile unit
sends the request for route guidance as a “query message 120” including a “destination field
144” and a “destination type field 146”, and, for example , that the “destination type field 146
may be ‘restaurant’, and the destination field 144 may be ‘McDonald’s’” (see Behr, Col. 14 Ln.
37-44). Behr also discloses that other specifiable destinations include “airport[s]” and
“museum(s]” (see Behr, Col. 14 Ln. 42).

However, Applicants submit that simply stating that a mobile unit may
request from a navigation system directions to a restaurant does not constitute disclosure of a
hospitality software application. As known in the art, a hospitality software application is, for

example, a piece of software used to provide operational solutions in hospitality industries such

as restaurants and hotels concerning, for example, food ordering, menus, wait-lists and

s
it

reservations. Accordingly, Applicants submit that Behr fails to teach a “wireless handheld
computing device on which hospitality application” as suggested by the Examiner.

In light of at least the above, Applicants submit that independent claims
29, 32, and 33 are in condition for allowance. As claims 30, 31, 34, 40-48, and 93 depend
therefrom, these claims, for at least the above-identified reasons, are also thought to be

allowable.

659742 v1
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IV. Conclusion and Authorization

Applicants believe that all pending claims are allowable over the cited art.

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. 3125-4002. 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. 3125-4002US1. A DUPLICATE

OF THIS DOCUMENT IS ATTACHED.

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

% A Qol

November 1, 2001 ohf W. Osborne e
MORGAN & FINNEGAN, L.L.P. g. No. 36,231
n 345 Park Avenue

i

New York, NY 10154
(212)758-4800 / (212)751-6849 (facsimile)

659742 v1
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

APPLICANTS: McNally et al. GROUP ART UNIT:2173 (parent case)
SERIAL NO.: Continuation of 09/400,413 EXAMINER: Cao Nguyen (parent case)
FILED: HEREWITH

FOR: INFORMATION MANAGEMENT AND SYNCHRONOUS

COMMUNICATIONS SYSTEM WITH MENU GENERATION

COMMISSIONER FOR PATENTS
Washington, D.C. 20231

PRELIMINARY AMENDMENT
Responsive to the Final Rejection in the Parent Case dated May 22, 2001,
Applicants respectfully request reconsideration in view of the amendment and following
remarks. No fees are believed due. However, in the event that any fees are necessitated by this

response, the Commissioner is hereby authorized to charge our Deposit Account 13-4500, Order

No. 3125-4002US1.

IN THE CLAIMS

Please add new claim 93 as follows.

93.  (new) The information management and synchronous
communication system of claim 45 wherein a non-simultaneous protocol is used to acknowledge

receipt of the data at the valet parking base station.

Claims 1-92 are pending in this application, with claim 93 being added by
this Amendment.

Claims identical to claims 1-19, 20-28, and 35-39 were rejected in the

parent case under 35 U.S.C. 102(e) as being anticipated by Cupps et al. In the parent case these

659742 vi
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claims were identified by numbers 1-19, 31-39, and 50-54 respectively. This Amendment will
refer to the claims by their new numbers.

Claims identical to claims 29-34 and 40-41 were rejected in the parent
case under 35 U.S.C. 103(a) as being unpatentable over Cupps in view of Behr. In the parent
case these claims were identified by numbers 44-49 and 56-57 respectively. This Amendment

will refer to the claims by their new numbers.

Of the pending claims for which identical claims were rejected in the

parent application, claims 1, 12, 20, 29, 32, and 33 are independent.

IL Rejections Under 35 U.S.C. 102
In the parent application the Examiner rejected claims identical to

independent claims 1, 12, and 20 under 35 U.S.C. 102(e) as being anticipated by Cupps et al.

With regard to claims identical to independent claims 1, 12, and 20 of the
present application, the Examiner argues that at lines 35-65 of column 9 and in figs. 2 and 3a-3f;
Cupps discloses information synchronization involving a second or modified menu. However
Applicants respectfully disagree.

The first section cited by the examiner, column 9 lines 35-65, fails to
disclose information synchronization involving a second or modified menu, nor any other sort of
information synchronization. This section instead discloses a customer providing to an online
ordering machine registration information, location information, time of day information, and an
indication of the type of service sought (e.g., takeout or delivery).

The second section cited by the examiner, Fig. 2, is a system overview
showing an online ordering machine component, a client machine component connected to the
online ordering machine via a network, and telephone and fax components connected to the
online ordering machine via standard telephone lines. Also shown are various elements of the
online ordering machine and the client machine. However, nowhere in the figure or its

corresponding disclosure is there any indication of synchronization involving a second or

659742 vi
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modified menu. More generally, there is no disclosure of information synchronization occurring
between any components of the system, nor is there disclosure of any other sort of information
synchronization.

The third section cited by the examiner, Figs. 3a-3f, fails to disclose
synchronization involving a second or modified menu and instead discloses the “schema” ~ that
is the organization and structure — of the order database 128 (see Cupps, Col. 5 Ln. 21). Nowhere
in the figures or in the corresponding disclosure is there even any indication that the order
database is involved in any sort of information synchronization. In fact, there is no disclosure of
any sort of information synchronization in this section.

Furthermore, the remainder of the Cupps disclosure also fails to disclose

synchronization involving a second or modified menu, nor any other sort of information
synchronization.

Accordingly, Cupps fails to disclose at least the aspect of independent

claim 1 wherein:
"... data comprising the second menu is synchronized
between the data storage device connected to the
central processing unit and at least one other
computing device ..."
(emphasis added)

Similarly, Cupps also fails to disclose at least the aspect of independent

claim 12 wherein:

“ .. data comprising the modified menu is synchronized
between the data storage device and at least one other
computing device...”

(emphasis added)

Furthermore, Cupps fails to disclose at least the aspect of independent

claim 26 wherein:

“ ... synchronizing the data comprising the second menu
between the storage device and at least one other data
storage medium, wherein the other data storage medium is
connected to or is part of a different computing device...”

659742 vl

Petitioners' Exhibit 1011, Page 15




(emphasis added)

The disclosure of the present invention explains that according to the

claimed synchronization there is, for example:

“ ... 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

PO mpanies, affinity progr; nies and internet

content providers to fully integrate with computerized
hospitality applications, real-time communication over the

internet with direct ¢ i r regular modem dialu
connections and support for batch processing that can be
done periodically throughout the day to keep multiple sites in

synch with the central database.”
(see disclosure, p. 7 In. 21 ~ p. 8 In. 4; emphasis added)

As another example, the disclosure of the present invention notes that

according to such synchronization:

“ ... areservation made online can be automatically
communicated to the backoffice server and then
synchronized with all the wireless handheld devices
wirelessly. Similarly, change ny of the wireless

handheld devices are reflected instantaneously on the
backoffice server Web pages and the other handheld

devices.”
(see disclosure, p. 8 In. 13-16; emphasis added)

In light of the above, Applicants submit that independent claims 1, 12, and
20 are in condition for allowance. As claims 2-11, 13-19, 21-28, 35-39, 49-68, and 84-92 depend
therefrom, these claims, for at least the above-identified reasons, are also thought to be

allowable.

659742 vl
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III.  Rejections Under 35 U.S.C. lgé’yial

In the parent application the Examiner rejected claims identical to
independent claims 29, 32, and 33 under 35 U.S.C. 102(e) as being unpatentable over Cupps in
view of Behr.

As explained above, Cupps fails to disclose any sort of information
synchronization. Furthermore, Applicants find no disclosure in Behr of any sort of information
synchronization, nor does the Examiner provide any reference to such disclosure in Behr .

Applicants therefore submit that Cups and Behr, alone or in combination,

fail to disclose, teach, or suggest at least the aspect of independent claim 29 wherein:

.. applications or data are synchronized wirelessl
between the central database and at least one wireless
handheld computing device and wherein the

applications program interface and communications
control module establish a seamless link between the
data in the central database and the data on the
wireless handheld computing device.."

(emphasis added)

Similarly, Cups and Behr, alone or in combination, fail to disclose, teach,

or suggest at least the aspect of independent claim 32 wherein:

“ ... hospitali lications or data ar chronized
between the central database, at least one wireless computing
device and at least one wireless paging or beeper device and

wherein messaging to the wireless paging or beeper device is
enabled directly from the operator interface of the wireless
computing device.”

(emphasis added)

Furthermore, Cups and Behr, alone or in combination, fail to disclose,

teach, or suggest at least the aspect of independent claim 33 wherein:

*“ ... applications or data are synchronized between the
central database and the second storage medium and wherein
the applications program interface and communications
control module establish a seamless link between the data in

659742 v1
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the central database and the data on the second storage
medium.”
(emphasis added)

The Examiner also states:

“Behr teaches wireless handheld computing device on which
hospitality application (see col. 14, lines 1-57).”

Applicants respectfully disagree. Behr discloses “a method of providing
route guidance information and other information from a base unit to a mobile unit in response to
arequest from the mobile unit” (see Behr, Col. 4 Ln. 28-31). Behr explains that the mobile unit
sends the request for route guidance as a “query message 120" including a “destination field
144” and a “destination type field 146, and, for example , that the “destination type field 146
may be ‘restaurant’, and the destination field 144 may be ‘McDonald’s’” (see Behr, Col. 14 Ln.
37-44). Behr also discloses that other specifiable destinations include “airport[s]” and

“museum(s]” (see Behr, Col. 14 Ln. 42).

However, Applicants submit that simply stating that a mobile unit may
request from a navigation system directions to a restaurant does not constitute disclosure of a
hospitality software application. As known in the art, a hospitality software application is, for
example, a piece of software used to provide operational solutions in hospitality industries such
as restaurants and hotels concerning, for example, food ordering, menus, wait-lists and
reservations. Accordingly, Applicants submit that Behr fails to teach a “wireless handheld

computing device on which hospitality application” as suggested by the Examiner.

In light of at least the above, Applicants submit that independent claims
29, 32, and 33 are in condition for allowance. As claims 30, 31, 34, 40-48, and 93 depend
therefrom, these claims, for at least the above-identified reasons, are also thought to be

allowable.

659742 v1

Petitioners' Exhibit 1011, Page 1§



]
P 4

IV.  Conclusion and Authorization

Applicants believe that all pending claims are allowable over the cited art.

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. 3125-4002. 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. 3125-4002US1. A DUPLICATE

OF THIS DOCUMENT IS ATTACHED.

Respectfully submitted,

MORGAN & FINNEGAN, L.L.P.
November 1, 2001 ohf W. Osborne
MORGAN & FINNEGAN, L.L.P. g. No. 36,231

: 345 Park Avenue
o New York, NY 10154
(212)758-4800 / (212)751-6849 (facsimile)
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4 EXPRESS MAIL CERTIFICATE NO. EL606933364U8 Attorney Docket No. 3125-4002US1

1 UNITED STATES PATENT APPLICATION

2 For:

3 INFORMATION MANAGEMENT AND SYNCHRONOUS COMMUNICATIONS
4 SYSTEM WITH MENU GENERATION

5

Inventors:

Keith R. McNALLY

WILLIAM H. ROOF
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UNITED STATES PATENT APPLICATION

2

3 OF: KEITH R. McNALLY

4 WILLIAM H. ROOF

5 RICHARD BERGFELD

6

7

8 FOR: INFORMATION MANAGEMENT AND SYNCHRONOUS

-9 COMMUNICATIONS SYSTEM WITH MENU

10 GENERATION

11

12 The present application is a continuation of application Serial No. (09/400,413,

13 filed September 21, 1999. The contents of application Serial No. 09/400,413 are incorporated
herein by reference.

FIELD OF THE INVENTION

This invention relates to an information management and synchronous

communications system and method for generation of computerized menus for restaurants and

other applications with specialized display and synchronous communications requirements

219 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

¥91  and synchronous communication between host computer, digital input device or remote pager

22 via standard hardwired connection, the internet, a wireless link, smart phone or the like.

23 BACKGROUND OF THE INVENTION

24 While computers have dramatically altered many‘aspects of modern life, pen and
25  paper have prevailed in the hospitality industry, e.g., for restaurant ordering, reservations and
26  wait-list management, because of their simplicity, ease of training and operational speed. For

27  example, ordering prepared foods has historically been done verbally, either directly to a waiter
-2-
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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 communication 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 information 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 commensurately decreased, typically requiring multiple
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 unacceptable for the time criticality of
ordering, reservation and wait-list management and other similar applications. This necessitates
many design compromises which in the aggregate have resulted in limited acceptance of PDA

type devices in the restaurant and hospitality fields.
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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 discussed
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, e.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 reasons PDAs have not been
quickly assimilated into the restaurant and hospitality industries is that their small display 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 handheld computing devices has not previously been
available. Such features would include fast and automatic synchronization 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 internet content providers to fully integrate with computerized
hospitality applications, real-time communication over the internet 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
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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
commerce. At most, computerization of these functions has been largely limited to fixed
computer solutions, i.e., desktop or mainframe, because of the problems heretofore faced in
configuring wireless handheld devices and maintaining database synchronization for such
applications. Specifically, the unavailability of any simple technique for creating restaurant
menus and the like for use in a limited display area wireless handheld device or that is
compatible with ordering over the internet 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 communications 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 communications 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.
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A further object of the present invention is to provide an improved information
management and synchronous communications system which is small, affordable and
lightweight yet incorporates a user-friendly operator interface and displays menus in a readily
comprehensible format.

A further object of the present invention is to provide a synchronous information
management and communications system 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 system.

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
simplicity 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 appropriate. 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 configuration 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
computerized menus for, e.g., restaurants and other related applications that utilize non-PC-
standard graphical formats, display sizes or applications.

-6-
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1 The menu generation approach of the present invention has many advantages over
2 previous approaches in solving the problem of converting paper-based menus or Windows® PC-
3 based menu screens to small PDA-sized displays and Web pages. In one embodiment, the
4  present invention is a software tool for building a menu, optimizing the process of how the menu
5  can be downloaded to either a handheld device or Web page, and making manual or automatic
6  modifications to the menu after initial creation.

7 The use of wireless handheld devices in the restaurant and hospitality industry is
8  becoming increasingly pervasive as restaurant owners and managers become more aware of the
9  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 seeking 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
handheld 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 objectives easily and allows one

17 development effort to produce both the handheld and Web page formats, link them with the
18  existing POS systems, and thus provides a way to turn a complicated, time-consuming task into a
19  simple process.

20 The information management and synchronous communications system of the
21  present invention features include fast synchronization between a central database and multiple
22 handheld devices, synchronization and communication between a Web server and multiple

23 handheld devices, a well-defined API that enables third parties such as POS companies, affinity
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1  program companies and internet content providers to fully integrate with computerized
2 hospitality applications, real-time communication over the internet with direct connections or
3 regular modem dialup connections and support for batch processing that can be done periodically
4 throughout the day to keep multiple sites in synch with the central database.

5 The communication module also provides a single point of entry for all hospitality
6 applications, e.g., reservations, frequent customer ticketing, wait lists, etc. to communicate with
7  one another wirelessly and over the Web. This communication module is a layer that sits on top
8  of any communication protocol and acts as an interface between hospitality applications and the
9  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 backoffice server Web pages and the other handheld devices.

17 BRIEF DESCRIPTION OF THE DRAWINGS

18 The foregoing features and advantages of the present invention can be appreciated
19  more fully from the following description, with references to the accompanying drawings in
20  which:
21 FIG. 1 is a schematic representation of a window displayed on a computer display
22 screen which shows a hierarchical tree menu, modifier window and sub-modifier window in
23 conformity with a preferred embodiment of the present invention.

-8-
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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 customization dialog box in
conformity with a preferred embodiment 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

embodiment 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,
GUlIs allow users to manipulate their data as they would physical 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 actual object. The
records of the file can be created, deleted, modified and arranged in a drag-and-drop fashion as if

-9.
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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
application 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 additional subordinate or child options associated with them. Ifa
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
elements which configure the hardware elements for operation in accordance with the present
invention. A typical workstation platform includes hardware such as a central processing unit
(“CPU"), e.g.,a Pentium® microprocessor, RAM, ROM, hard drive storage in which are stored

-10 -
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1 various system and application programs and data used within the workstation, modem, display
2 screen, keyboard, mouse and optional removable storage devices such as floppy drive or a CD
3 ROM drive. The workstation hardware is configured by software including an operating system,
4 eg., Windows® 95, 98, NT or CE, networking software (including internet browsing software)
5 and application software components. The preferred embodiment also encompasses a typical file
6  server platform including hardware such as a CPU, e.g., Pentium® microprocessor, RAM, ROM,
7  hard drive, modem, and optional removable storage devices, e.g., floppy or CD ROM drive. The
8  server hardware is configured by software including an operating system, e.g., Windows® 95, 98,
9 NT or CE, networking software (including Web server software) and database software.

A computer workstation for use in the preferred embodiment also includes a GUIL
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 operating system software that
17  includes a collection of utility programs for controlling the operation of the computer system.
18  The computer system, in turn, interacts with application programs to provide higher level
19  functionality, including a direct interface with the user. Specifically, the application programs
20  make use of operating system functions by issuing task commands to the operating system which
21  then performs the requested task. For example, an application program may request that the

22 operating system display certain information on a window for presentation to the user.
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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 embodiment 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
conformance with the preferred embodiment is as follows.

The menu configuration application is launched by clicking 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 Ctrl + T or (4) clicking on the Add Category icon on the toolbar. To add an
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item to a category, the following options are available: (1) highlighting the category to which it
1s 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:

Menu
>> Entrees
>> Red Meat
>>  NY Strip
>> Vegetables

>> Tomato
>> Lettuce
Meat Temperature
>> 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 modifier. Vegetable is a modifier. Meat Temperature is a modifier.
Medium Rare is a sub-modifier of Meat Temperature.

The steps taken in building a menu are as follows:

Add Modifiers;

Add Sub-Modifiers and link them to the Modifiers;
Create Menu categories;

Add menu items to the categories;

Assign Modifiers to the menu items;

Preview the menu on the POS emulator on the desktop PC;

NS s WD =

Download the menu database to the handheld device.
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1 To add modifiers, a user clicks on the inside of the Modifiers window, then (1)
2 clicks on Edit>Add Modifier; (2) Presses Ctrl + N; (3) right mouse clicks in the Modifiers
3 window, then clicks on Add Modifiers or (4) clicks on the Add icon from the toolbar. If a menu
4 is being built from scratch, the procedure is to enter the Long Name, Short Name, Code and
5 Price in the Modifier dialog box 10 shown in FIG. 2. The Long Name is the full descriptive
6 name of the item. The Short Name is the abbreviated name that will be displayed on the
7  handheld device. The Code is the numeric or alphanumeric code for the item. If there is an
8 existing database, the existing database can be browsed and menu items retrieved from the
9  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.
= 16  Then, the focus is set on the sub-modifier window by clicking inside the Sub-Modifier window
17  as follows: (1) clicking on Edit>Add Sub-Modifier; (2) pressing Ctrl + N; (3) right mouse

18  clicking in the Sub-Modifiers window, then clicking on Add Sub-Modifiers or (4) clicking on the

19  Add icon from the toolbar. If a menu is being built from scratch, the procedure is to enter the

20  Long Name, Short Name, Code and Price in a Sub-Modifier dialog box similar to the Modifier

| 21  dialog box shown in FIG. 2. As with modifiers, the Long Name is the full descriptive name of
22 the item. The Short Name is the abbreviated name that will be displayed on the handheld device.

23 The Code is the numeric or alphanumeric code for the item. As before, if there is an existing
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1  database, the existing database can be browsed and menu items retrieved from the database.
2 Clicking on the Browse button will bring up the existing database of menu items. The item to be
3 added is then selected and OK clicked. The fields will then be filled with the information from
4  the database. Clicking on OK again will add the item as a sub-modifier. To delete a sub-
5 modifier, the sub-modifier is selected and the Delete key depressed on the keyboard. To edit a
6  sub-modifier, either the sub-modifier is double clicked or the Enter key is pressed.
7 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
9 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 Ctrl + 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.

To add menu items to categories, the menu category which is being built is
clicked. For example, if items are being added to Appetizers, the Appetizers branch is clicked

on. Then the Edit > Add Item is clicked on or Ctrl + 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,
17  Recipe and Price into the Menu Item dialog box 12 shown in FIG. 4. The Long Name is the full
18  descriptive name of the item. The Short Name is the abbreviated name that will be displayed on
19  the handheld device. The Code is the numeric or alphanumeric code for the item. Prep Time is
20  the time it takes to prepare the meal and Recipe would include preparation methods and
21  ingredients that are used in the preparation of the item. If there is an existing database, the
22  existing database can be browsed and menu items retrieved from the database. Clicking on the

23 Browse button will bring up the existing database of menu items. The item to be added is then

-15-
658960 v1

Petitioners' Exhibit 1011, Page 34




1  selected and OK is clicked. The fields will then be filled with the information from the database.
2 Clicking on OK again will add the item to the category.
3 Once the menu items have been entered, it may be desired to assign some
4 modifiers to the ménu items. For example, it may be desired to assign meat temperature to a
5  steak order. To accomplish this, first the modifier to be assigned is selected, then the menu item
6  on the tree view that is to be assigned the modifier is clicked on and then Edit > Assign Modifier
7  is clicked on. Or, the modifier can simply be dragged and dropped onto the menu item to link
8 them. A dialog box is then displayed asking if this modifier is a required modifier. If it is a
9 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 automatically 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

x 14  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
17  dragged and dropped onto the modifier to link them.

18 When the menu has been completely configured, it can be previewed on a POS
19  emulator on the desktop to verify that the menu is correctly configured before downloading it to
20  the handheld device. To preview, File > Preview Database is clicked on or the Preview Database
21  icon from the toolbar is clicked on. The handheld POS emulator on the desktop can then be run.
22 If the configuration is deemed acceptable, the handheld device is connected to the desktop PC to

23 ensure that a connection has been established; the POS application on the handheld device is
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exited and File > Download Database 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 breakfast 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 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 specifying the column widths
and justification; selecting Filter allows restricting the list to display only the items that meet
certain 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 facilitates 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.
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A communications control program monitors and routes all communications to
the appropriate devices. It continuously monitors the wireless network 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 normal
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 invention includes the use of
and compatibility with GUI technology. 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 1s 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
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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 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 desktop 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 generation and display are contemplated.
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The POS interface on the handheld device supports pricing 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 preferred 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
error 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 to maintain and modify, thus
allowing for on time delivery of customized versions of the software. The advanced database
functions produce well-designed databases that accommodate growth and scalability

The inventive menu generation approach provides a solution for the pervasive
connectivity and computerization needs of the restaurant and related markets. The inventive
solution includes automatic database management and synchronization, PDA and handheld
wireless operating system integration and optimization, wireless communications and internet

connectivity, user interface design, and graphics design.
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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 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, interfacing 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 features 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 internet 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 discussed above provides a
single point of entry for all hospitality applications to communicate with one another wirelessly
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
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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 communicated
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
programming steps are commonly known and thus programming details are not necessary to a
full description of the invention.

A simple point-to-point wireless capability is contemplated 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 simultaneous 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 wireless handheld devices and
communication to and from various input/output transmitters and receivers to update the status
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 to place orders from wireless remote handheld devices or from
remote locations through the internet. The World Wide Web is a distributed hypermedia
computer system that uses the internet to facilitate global hypermedia communication using
specified protocols. One such protocol is the Hypertext Transfer Protocol (“HTTP”), which
facilitates communication of hypertext. Hypertext is the combination of information and links to
other information. In the context of the Web, hypertext is defined by the Hypertext Mark-up
Language (“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”, i.e., 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 hierarchical 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 known 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 transmitted by typing it in the designated window on the browser or by maneuvering
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1 the cursor to a position on the displayed document that corresponds to a hyperlink to a resource
2 and actuating the mouse button. The latter method is commonly referred to simply as “clicking
3 on the hot-spot” or “clicking on the hyperlink”. The hyperlink methodology is contemplated for
4 use in accordance with the preferred embodiment to transmit orders via the internet.

5 Web server application software exists that enables a user to shop for and order
6 merchandise. Such systems are sometimes referred to as electronic merchandising systems or
7  virtual storefronts. Systems that enable a user to choose among several retailers’ goods are
8  sometimes referred to as electronic malls. An electronic retailer’s or electronic mall operator’s
9  Web server provides HTML forms that include images and descriptions of merchandise. 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

17  menus. The generation of menus of items or merchandise for sale over the internet is readily
18  accomplished by the menu generation approach of the present invention.

19 Searching for items that the user is interested in purchasing is insufficient in prior
20  merchandising systems. Database management programs use index searching to facilitate rapid
21  searching of large amounts of data. The creator of the database may instruct the program to use
22 specified fields in the database as indexed or key fields. The program locates all terms in the

23  database that appear in the indexed fields and stores them in an index table. Each entry in the
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index table includes a term and corresponding 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 khow 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 item 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 eliminated 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
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1 to facilitate the creation of user personalized file structures for general desktop use. Another use
2 1s to facilitate the location of customized menus from master menus for use in association with
3 application software to make the execution of the application software more efficient by, e.g.,
4  eliminating the necessity of querying or checking every tree branch in the master menu file
5  structure in response to user input or other criteria and to create handheld/PDA compatible
6  versions of the software.
7 While the preferred embodiment of the invention includes the selection of items
8  from a master menu wherein the master menu is displayed using a graphical user interface, it is
9 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,

a modified menu can be generated to comply with a particular specification or group of criteria
- 17 such as, e.g., “dinner”, “low cholesterol”, “low fat”, “fish”, “chicken”, or “vegetarian”. In this
18  embodiment, only items from the master menu that satisfy specified parameters will be included
19 in the generated menu. The selection process could involve selection of master menu items
20  based on tags or identifiers associated with the items or by checking every master menu item
21  against a dictionary of items acceptable for inclusion in the modified menu. It should also be
22  appreciated that the invention encompasses any combination of automatic and manual user

23 selection of the items comprising the generated menu. For example, a user might specify criteria
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which would further control automatic selection 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 generated 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 situations. 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 computational
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 and 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.
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That which is claimed is:

1. An information management and synchronous communications system for
generating menus comprising:

a. a central processing unit,

b. a data storage device connected to said central
processing unit,

c. an operating system including a graphical user
interface,

d. a first menu stored on said data storage device,

e. 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 and wherein data comprising the second menu is synchronized between the
data storage device connected to the central processing unit and at least one other computing
device.

2. An information management and synchronous communications system in
accordance with claim 1, wherein the second menu is a restaurant menu.

3. An information management and synchronous communications system in
accordance with claim 1, wherein the second menu is capable of being displayed on the display
screen of a wireless computing device.

4. An information management and synchronous communications system in
accordance with claim 3, wherein selections from the second menu are capable of being

transmitted to a receiving computer by wireless link.
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5. An information management and synchronous communications system in
accordance with claim 1, wherein the second menu is capable of being displayed on display
screens of computers in a network.

6. An information management and synchronous communications system in
accordance with claim 5, wherein the computer network is the internet.

7. An information management and synchronous communications system in
accordance with claim 3, wherein selections from the second menu are capable of being
transmitted to a receiving computer via the internet.

8. An information management and synchronous communications system in
accordance with claim 1, wherein the second menu is created in conformity with hypertext
markup language or extensible markup language.

9. An information management and synchronous communications system in
accordance with claim 1, wherein the second menu overwrites the first menu.

10.  The information management and synchronous communications system of
claim 1, wherein the first menu and the second menu are both capable of being displayed in the
same window on the display screen.

11.  The information management and synchronous communications system of
claim 1, wherein the items comprising the second menu are a subset of the items comprising the
first menu.

12. An information management and synchronous communications system for
generating menus comprising:

a. a MiCroprocessor,
b. a display device,

c. a data and instruction input device,
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d. a data storage device for storing information and
instructions entered through said data and
instruction input means or information generated by
said microprocessor,

e. an operating system,

f. a master menu stored on said data storage device for
generating a modified menu, and

g. application software,

wherein said microprocessor, operating system and application software are operative to display
the master menu on the display device in response to instructions programmed into said
microprocessor, operating system, application software and information and instructions entered
through said data input device, and wherein said microprocessor, operating system and
application software are operative to create the modified menu from said master menu in
response to information and instructions entered through said data and instruction input device
and wherein data comprising the modified menu is synchronized between the data storage device
and at least one other computing device.

13.  The information management and synchronous communications system of
claim 12, further comprising means for transferring the modified menu to a digital computing
device.

14, The information management and synchronous communications system of
claim 13, wherein the digital computing device is a wireless handheld device.

15.  The information management and synchronous communications system of

claim 12, further comprising means for downloading the modified menu to the internet or a Web

page.
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16.  The information management and synchronous communications system of
claim 15, further comprising means for converting the modified menu to hypertext markup
language or extensible markup language.

17.  The information management and synchronous communications system of
claim 15, wherein the items comprising the modified menu are a subset of the items comprising
the master menu.

18. An information management and synchronous communications system in
accordance with claim 12, wherein said operating system includes a graphical user interface and
wherein said microprocessor, operating system and application software are operative to generate
the modified menu by facilitating selection of items from said master menu using the graphical
user interface of said operating system.

19.  An information management and synchronous communications system in
accordance with claim 12, wherein said master menu is organized in a hierarchical tree structure
having branches comprising menu items and wherein the modified menu is at least partially

generated by selecting items from the branches of the tree structure.

20. In a computer system having an input device, a storage device, a video
display, an operating system including a graphical user interface and application software, an

information management and synchronous communications method comprising the steps of:

a. outputting at least one window on the video display;
b. outputting a first menu in a window on the video
display;
c. displaying a cursor on the video display;
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d. selecting items from the first menu with the input
device or the graphical user interface;

e, inserting the items selected from the first menu into
a second menu, the second menu being output in a
window;

f. optionally adding additional items not included in

the first menu to the second menu using the input
device or the graphical user interface;

g. storing the second menu on the storage device; and

synchronizing the data comprising the second menu between the storage device
and at least one other data storage medium, wherein the other data storage medium is connected
to or is part of a different computing device.

21.  The method of claim 20, further comprising the step of transferring data or
instructions representative of the second menu to a remote digital device or Web page.

22.  The method of claim 21, wherein said data or instructions representative
of the second menu are transferred by a wireless link.

23. The method of claim 20, wherein the selected items and optional
additional items are inserted into a second menu which is displayed in the same window as the
first menu.

24.  The method of claim 21, comprising the further steps of selecting at least
one item from the second menu and transmitting at least one item selected to another computer.

25.  The method of claim 24, wherein at least one item selected from the
second menu is transmitted to another computer by wireless link or the internet.

26.  The method of claim 21, wherein the second menu is displayed on the

remote digital device or Web page in page format.
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27.  The method of claim 20, wherein the second menu overwrites the first

menu.
28.  The method of claim 20, wherein the items comprising the second menu

are a subset of the items comprising the first menu.

29. An information management and synchronous communications system for

use with wireless handheld computing devices and hospitality computing systems comprising:

a. a central database containing hospitality
applications and data,

b. at least one wireless handheld computing device on
which hospitality applications and data are stored or
displayed,

c. an application program interface, and

d. a communications control module;

wherein applications or data are synchronized wirelessly between the central database and at
least one wireless handheld computing device and wherein the applications program interface
and communications control module establish a seamless link between the data in the central
database and the data on the wireless handheld computing device.

30. The information management and synchronous communications system of
claim 29 wherein the communications control module and the application program interface
enable the automatic generation of and updating of operator menus or screens on the handheld

computer based on data from the central hospitality database.
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1 31. The information management and synchronous communications system of
2 claim 30 wherein messaging formats are used which are in conformity with HTML or XML

3 messaging formats.

5 32. An information management and synchronous communications system for use

6  with wireless handheld computing devices and hospitality applications comprising:

; a a central database containing hospitality
9 applications and data,
10 b. at least one wireless computing device,
© 11 c. at least one wireless paging or beeper device,
:; 12 d. an applications program interface, and

€. a communications control module;

wherein hospitality applications or data are synchronized between the central database, at least
one wireless computing device and at least one wireless paging or beeper device and wherein
messaging to the wireless paging or beeper device is enabled directly from the operator interface

of the wireless computing device.

33. An information management and synchronous communications system

20  comprising:

21 a. a central database containing applications and data,
22 b. a first computing device associated with the central
23 database,
24 c. a second computing device associated with a second
25 storage medium containing applications and data,
26 d. an applications program interface, and
27 e. a communications control module;
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wherein applications or data are synchronized between the central database and the second
storage medium and wherein the applications 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.

34. The information management and synchronous communications system of
claim 33 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 database.

35. The information management 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 parameters to items in the second menu.

36. The information management and 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.

37. The information management and synchronous communications system of
claim 12 wherein the modified menu is generated by manually selecting items from the master
menu.

38. The information management and synchronous communications system of
claim 12 wherein the data is synchronized by digital transmission between the data storage
device and at least one other computing device.

39. The computer system of claim 20 wherein the data is synchronized by digital

transmission between the storage device and at least one other data storage medium.
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40. The information management and synchronous communications system of
claim 29 wherein the applications or data are synchronized by digital data transmission between
the central database and at least one wireless handheld computing device.

41. The information management and synchronous communications system of
claim 32 wherein the applications or data are synchronized by digital data transmission between
the central database, at least one wireless computing device and at least one wireless paging or
beeper device.

42. The information management and synchronous communication system of
claim 29, 32, or 33 wherein the synchronized data relates to orders.

43. The information management and synchronous communication system of
claim 29, 32, or 33 wherein the synchronized data relates to waitlists

44, The information management and synchronous communication system of
claim 29, 32, or 33 wherein the synchronized data relates to reservations.

45. The information management and synchronous communication system of
claim 29 or 32 wherein the synchronized data is sent from at least one of the wireless computing
devices to a receiver at a valet parking base station.

46. The information management and synchronous communication system of
claim 29 or 32 wherein the synchronized data is sent from at least one of the wireless computing
devices to a wireless paging device.

47. The information management and synchronous communication system of
claim 33 wherein the synchronized data is sent from said second computing device to a receiver

at a valet parking base station.
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48. The information management and synchronous communication system of
claim 33 wherein the synchronized data is sent from said second computing device to a wireless
paging device.

49. The information management and synchronous communication system of
claim 1 wherein said application software acts to facilitate generation of the second menu such
that the second menu is appropriate for a specified time of day.

50. The information management and synchronous communication system of
claim 1 wherein said application software further facilitates the generation of multiple menus,
each of said multiple menus being appropriate for a particular time of day.

51. The information management and synchronous communication system of
claim 1 wherein the facilitation of second menu generation by said application software takes
into account specified parameters, such that the second menu so generated includes items that
satisfy the specified parameters.

52. The information management and synchronous communication system of
claim 51 wherein the second menu so generated further includes manually selected items.

53. The information management and synchronous communication system of
claim 1 wherein the second menu is applicable to table-based customer ordering.

54. The information management and synchronous communication system of
claim 1 wherein the second menu is applicable to drive-through customer ordering.

55. The information management and synchronous communication system of
claim 1 wherein the second menu is applicable to customer ordering via internet .

56. The information management and synchronous communication system of

claim 1 wherein the second menu is applicable to customer ordering via telephone.
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57. The information management and synchronous communication system of
claim 1 wherein the second menu is applicable to customer ordering via wireless device.

58. The information management and synchronous communication system of
claim 51 wherein said specified parameters involve recipe content.

59. The information management and synchronous communication system of
claim 12 wherein said microprocessor, operating system, and application software are further
operative to create said modified menu such that the modified menu is appropriate for a specified
time of day.

60. The information management and synchronous communication system of
claim 12 wherein said microprocessor, operating system, and application software are further
operative to create multiple menus, each of said multiple menus being appropriate for a
particular time of day.

61. The information management and synchronous communication system of
claim 12 wherein the creation of said modified menu by said microprocessor, operating system,
and application software takes into account specified parameters, such that the modified menu so
created includes items that satisfy the specified parameters.

62. The information management and synchronous communication system of
claim 61 wherein the modified menu so generated further includes manually selected items.

63. The information management and synchronous communication system of
claim 12 wherein the modified menu is applicable to table-based customer ordering.

64. The information management and synchronous communication system of

claim 12 wherein the modified menu is applicable to drive-through customer ordering.
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1 65. The information management and synchronous communication system of
2 claim 12 wherein the modified menu is applicable to customer ordering via internet.

3 66. The information management and synchronous communication system of
4 claim 12 wherein the modified menu is applicable to customer ordering via telephone.

5 67. The information management and synchronous communication system of

6  claim 12 wherein the modified menu is applicable to customer ordering via wireless device.

8 68. The information management and synchronous communication system of
9  claim 61 wherein said specified parameters involve recipe content.

69.  An information management and synchronous communications system for
generating and transmitting menus comprising:

a. acentral processing unit,

b. a data storage device connected to said central
processing unit,

¢. 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

20 window of said graphical user interface in a hierarchical
21 tree format,
22 e. a modifier menu stored on said data storage device and
23 displayable in a window of said graphical user
24 interface,
25 f. a sub-modifier menu stored on said data storage device
26 and displayable in a window of said graphical user
27 interface, and
28 g. application software for generating a second menu from
29 said first menu and transmitting said second menu to a
30 wireless handheld computing device or Web page,
-39-
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1 wherein the application software facilitates the generation of the second menu by
2 allowing selection of categories and items from the first menu, addition of menu categories to the
3 second menu, addition of menu items to the second menu and assignment of parameters to items
4  1n the second menu using the graphical user interface of said operating system, said parameters
5  being selected from the modifier and sub-modifier menus, wherein said second menu is
6  applicable to a predetermined type of ordering.
7 70. The system of claim 69 wherein the type of ordering is table-based customer
8  ordering.
9 71. The system of claim 69 wherein the type of ordering is drive-through
customer ordering.

72. The system of claim 69 wherein the type of ordering is customer ordering via
internet.

73. The system of claim 69 wherein the type of ordering is customer ordering via
telephone.

74. The system of claim 69 wherein the type of ordering is customer ordering via

wireless device.

17 75.  An information management and synchronous communications system for

18  generating and transmitting menus comprising:

19 a. a central processing unit,
20 b. a data storage device connected to said central processing unit,
21 c. an operating system including a graphical user interface,
- 40 -
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17

18

19

20

21

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 hierarchical tree format,
e. 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
g. application software for generating a second menu from said first
menu and transmitting said second menu to a wireless handheld computing device or Web page,
wherein the application software facilitates the generation of the second menu by
allowing selection of categories and items from the first menu, addition of menu categories to the
second menu, addition of menu items to the second menu and assignment of parameters to items
in the second menu using the graphical user interface of said operating system, said parameters
being selected from the modifier and sub-modifier menus, wherein said application software acts
to facilitate generation of the second menu such that the second menu is appropriate for a
specified time of day.
76.  An information management and synchronous communications system for

generating and transmitting menus comprising:

a. a central processing unit,
b. a data storage device connected to said central processing unit,
c. an operating system including a graphical user interface,
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17

18

19

20

21

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 hierarchical tree format,
e. 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
g. application software for generating a second menu from said first
menu and transmitting said second menu to a wireless handheld computing device or Web page,
wherein the application software facilitates the generation of the second menu by
allowing selection of categories and items from the first menu, addition of menu categories to the
second menu, addition of menu items to the second menu and assignment of parameters to items
in the second menu using the graphical user interface of said operating system, said parameters
being selected from the modifier and sub-modifier menus, wherein said application software
further facilitates the generation of multiple menus, each of said multiple menus being
appropriate for a particular time of day.
77.  An information management and synchronous communications system for

generating and transmitting menus comprising:

a. a central processing unit,
b. a data storage device connected to said central processing unit,
c. an operating system including a graphical user interface,

_4D -
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17

18

19

20

21

22

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 hierarchical tree format,
e. 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
g. application software for generating a second menu from said first
menu and transmitting said second menu to a wireless handheld computing device or Web page,
wherein the application software facilitates the generation of the second menu by
allowing selection of categories and items from the first menu, addition of menu categories to the
second menu, addition of menu items to the second menu and assignment of parameters to items
in the second menu using the graphical user interface of said operating system, said parameters
being selected from the modifier and sub-modifier menus, wherein the facilitation of second
menu generation by said application software takes into account specified parameters, such that
the second menu so generated includes items that satisfy the specified parameters.
78. The information management and synchronous communication system of

claim 77 wherein said specified parameters involve recipe content.

79.  An information management and synchronous communications system for
use with wireless handheld computing devices and the internet comprising:

a. acentral database containing hospitality applications and data,
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1 b. at least one wireless handheld computing device on which hospitality
2 applications and data are stored,

3 ¢. at least one Web server on which hospitality applications and data are
4 stored,

5 d. at least one Web page on which hospitality applications and data are
6 stored,

7 e. an application program interface, and

8 f. a communications control module,

9 wherein applications and data are synchronized between the central data base, at

least one wireless handheld computing device, at least one Web server and at least one Web
page; wherein the application program interface enables integration of outside applications with
the hospitality applications and wherein the communications control module is an interface
between the hospitality applications and any other communications protocol, wherein the
synchronized data relates to orders.

80.  An information management and synchronous communications system for

use with wireless handheld computing devices and the internet comprising:

17 a. a central database containing hospitality applications and data,

18 b. at least one wireless handheld computing device on which

19 hospitality applications and data are stored,

20 c. at least one Web server on which hospitality applications and data
21  are stored,

22 d. at least one Web page on which hospitality applications and data

23 are stored,
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1 e. an application program interface, and
2 f. a communications control module,
3 wherein applications and data are synchronized between the central data base, at

4 least one wireless handheld computing device, at least one Web server and at least one Web
5  page; wherein the application program interface enables integration of outside applications with
6 the hospitality applications and wherein the communications control module is an interface
7  between the hospitality applications and any other communications protocol, wherein the
8  synchronized data relates to waitlists.

9 81.  An information management and synchronous communications system for
use with wireless handheld computing devices and the internet comprising:

a. a central database containing hospitality applications and data,

b. at least one wireless handheld computing device on which

hospitality applications and data are stored,
c. at least one Web server on which hospitality applications and data
are stored,

d. at least one Web page on which hospitality applications and data

17  are stored,

18 e. an application program interface, and
19 f. a communications control module,
20 wherein applications and data are synchronized between the central data base, at

21  least one wireless handheld computing device, at least one Web server and at least one Web
22 page; wherein the application program interface enables integration of outside applications with

23 the hospitality applications and wherein the communications control module is an interface
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18

19

20

21

22

23

between the hospitality applications and any other communications protocol, wherein the
synchronized data relates to reservations.

82. The information management and synchronous communication system of
claim 79, 80, or 81 wherein the data is sent to a receiver at a valet parking base station.

83. The information management and synchronous communication system of
claim 79, 80, or 81 wherein the data is sent to a wireless paging device.

84. The method of claim 20 wherein said application software acts to facilitate
generation of the second menu such that the second menu is appropriate for a specified time of
day.

85. The method of claim 20 wherein said application software facilitates the
generation of multiple menus, each of said multiple menus being appropriate for a particular
time of day.

86. The method of claim 20 wherein said application software acts to facilitate
generation of the second menu, the taking into account specified parameters such that the second
menu so generated includes items that satisfy the specified parameters.

87. The method of claim 86 wherein the second menu so generated further
includes manually selected items.

88. The method of claim 20 wherein the second menu is applicable to table-based
customer ordering.

89. The method of claim 20 wherein the second menu is applicable to drive-
through customer ordering.

90. The method of claim 20 wherein the second menu is applicable to customer

ordering via internet .
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1 91. The method of claim 20 wherein the second menu is applicable to customer
2 ordering via telephone .

3 92. The method of claim 20 wherein the second menu is applicable to customer

4  ordering via wireless device.
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ABSTRACT

An information management and synchronous communications system and
method facilitates database equilibrium and synchronization with wired, wireless and Web-based
systems, user-friendly and efficient generation of computerized menus and reservations for
restaurants and other applications that utilize equipment with nonstandard graphical formats,
display sizes and/or applications for use in remote data entry, information management and
communication with host computer, digital input device or remote pager via standard hardwired

connection, the internet, a wireless link or the like.
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! ' Docket No. 3125-4002

COMBINED DECLARATION AND POWER OF ATTORNEY FOR
ORIGINAL, DESIGN, NATIONAL STAGE OF PCT, SUPPLEMENTAL
DIVISIONAL, CONTINUATION OR CONTINUATION-IN-PART APPLICATION

As a below name inventor, I hereby declare that:
My residence, post office address and citizenship are as stated below next to my name,
I believe I am the original, first and sole inventor (if only one name is listed below) or an original. first and joint

inventor (if plural names are listed below) of the subject matter which is claimed and for which a patent is sought on
the invention entitled:

INFORMATION MANAGEMENT AND SYNCHRONOUS COMMUNICATIONS SYSTEM WITH MENU
GENERATION

the specification of which
a. [ ] 1sattached hereto

b. [X] was filed on September 21, 1999 as application Serial No. 09/400,413 and was amended on
. (if applicable).

PCT FILED APPLICATION ENTERING NATIONAL STAGE

c. [ ] was described and claimed in International Application No. filed on and
as amended on . (if any).

I hereby state that I have reviewed and understand the contents of the above-identified specification, including the
claims, as amended by any amendment referred to above.

I acknowledge the duty to disclose information which is material to the patentability as defined in Title 37, Code of
Federal Regulations, § 1.56.

I hereby specify the following as the correspondence address to which all communications about this application are
to be directed:

SEND CORRESPONDENCE TO: MORGAN & FINNEGAN, L.L.P
345 Park Avenue
New York, N.Y. 10154

DIRECT TELEPHONE CALLS TO:
(212) 758-4800

{ 1 I hereby claim foreign priority benefits under Title 35, United States Code § 119(a)-(d) or under
§ 365(b) of any foreign application(s) for patent or inventor’s certificate or under § 365(a) of any PCT international
application(s) designating at least one country other than the U.S. listed below and also have identified below such
foreign application(s) for patent or inventor’s certificate or such PCT international application(s) filed by me on the
same subject matter having a filing date within twelve (12) months before that of the application on which priority is
claimed:

[ ] The attached 35 U.S.C. § 119 claim for priority for the application(s) listed below forms a part of this
declaration.

492351_1

Petitioners' Exhibit 1011, Page 74



Application Date of filing Date of Issue Priority
Country/PCT Number (day, month, yr) (day, month, yr) Claimed

[1YES [ INO

[ 1YES [ ]NO

[ 1YES [ ]NO

[ ] I hereby claim the benefit under 35 U.S.C. § 119(e) of any U.S. provisional application(s) listed below.

Provisional Application No. Date of Filing (day. month. yr)

ADDITIONAL STATEMENTS FOR DIVISIONAL, CONTINUATION OR CONTINUATION-IN-PART
OR PCT INTERNATIONAL APPLICATION(S) (DESIGNATING THE U.S.)

I hereby claim the benefit under Title 35, United States Code § 120 of any United States application(s) or under
§ 365(c) of any PCT international application(s) designating the U.S. listed below.

US/PCT Application Serial No. Filing Date Status (patented, pending, abandoned)/
U.S. application no. assigned (For PCT)

US/PCT Application Serial No. Filing Date Status (patented, pending, abandoned)/
U.S. application no. assigned (For PCT)

[ 1 In this continuation-in-part application, insofar as the subject matter of any of the claims of this
application is not disclosed in the above listed prior United States or PCT international application(s) in the manner
provided by the first paragraph of Title 35, United States Code, § 112, I acknowledge the duty to disclose material
information as defined in Title 37, Code of Federal Regulations, § 1.56(a) which occurred between the filing date of
the prior application(s) and the national or PCT international filing date of this application.

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on
information and belief are believed to be true; and further that these statements were made with the knowledge that
willful false statements and the like so made are punishable by fine or Imprisonment, or both, under Section 1001 of
Title 18 of the United States Code and that such willful false statements may jeopardize the validity of the
application or any patent issued thereon.

I hereby appoint the following attorneys and/or agents with full power of substitution and revocation, to prosecute
this application, to receive the patent, and to transact all business in the Patent and Trademark Office connected
therewith: John A. Diaz (Reg. No. 19,550), John C. Vassil (Reg. No. 19,098), Alfred P. Ewert (Reg. No. 19,887),

2.
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David H. Pfeffer (Reg. No. 19,825), Harry C. Marcus (Reg. No. 22,390), Robert E. Paulson (Reg. No. 21,046),
Stephen R. Smith (Reg. No. 22,615), Kurt E. Richter (Reg. No. 24,052), J. Robert Dailey (Reg. No. 27,434), Eugene
Moroz (Reg. No. 25,237), John F. Sweeney (Reg. No. 27,471), Amold I. Rady (Reg. No. 26,601), Christopher A.
Hughes (Reg. No. 26,914), William S. Feiler (Reg. No. 26,728), Joseph A. Calvaruso (Reg. No. 28,287), James W.
Gould (Reg. No. 28,859), Richard C. Komson (Reg. No. 27,913), Israel Blum (Reg. No. 26,710), Bartholomew
Verdirame (Reg. No. 28,483), Maria C.H. Lin (reg. No. 29,323), Joseph A. DeGirolamo (Reg. No. 28,595), Michael
P. Dougherty (Reg. No. 32,730), Seth J. Atlas (Reg. No. 32,454), Andrew M. Riddles (Reg. No. 31,657), Bruce D.
DeRenzi (Reg. No. 33,676), Michael M. Murray (Reg. No. 32,537), Mark J. Abate (Reg. No. 32,527), Alfred L.
Haffner, Jr. (Reg. No. 18,919), Harold Haidt (Reg. No. 17,509), John T. Gallagher (Reg. No. 35,516). Steven F.
Meyer (Reg. No. 35,613) and Kenneth H. Sonnenfeld (Reg. No. 33,285) of Morgan & Finnegan, L.L.P. whose
address is: 345 Park Avenue, New York, New York, 10154; and Edward A. Pennington (Reg. No. 32,588), Michael
S. Marcus (Reg. No. 31,727) and John E. Hoel (Reg. No. 26,279) of Morgan & Finnegan, L.L.P., whose address 1s
1775 Eye Street, Suite 400, Washington, D.C. 20006.

{1 I hereby authorize the U.S. attorneys and/or agents named hereinabove to accept and follow instructions
from

as to any action to be taken in the U.S. Patent and Trademark Office
regarding this application without direct communication between the U.S. attorneys and/or agents and me.
In the event of a change in the person(s) from whom instructions may be taken I will so notify the U.S.
attorneys and/or agents hereinabove.

= Full name of sole or first inventor ; Keith R. McNally T

Inventor’s sign‘a‘tufcla* Q . (_,W/ / &/75/ 7/ 7

Scayrive Cove, Sgy Dieqd CA 275c  date

Residence

Citizenship USA

if
i

Post Office Address

o

i

Full name of second joint inventor, if any = William H. Roof

Inventor’s signature* > I{ / 75 /9 [/

date
Residence 13429 Luckett Court, San Diego, CA 92130

Citizenship _USA

Post Office Address

Full name of third joint 1 fany Mchar Bergfeld / //

Inventor’s signature* ‘___,_// 6(\) % ] /25” /f &

date
Residence 20719 Nashville Gem’t Chatsworth CA 9 11

Citizenship USA
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Post Office Address

[] ATTACHED IS/ARE ADDED PAGE(S) TO COMBINED DECLARATION AND POWER OF
ATTORNEY FORM FOR SIGNATURE BY FOURTH AND SUBSEQUENT INVENTORS

* Before signing this declaration, each person signing must:
1. Review the declaration and verify the correctness of all information therein; and

2. Review the specification and the claims, including any amendments made to the claims.
After the declaration is signed, the specification and claims are not to be altered.

To the inventor(s):

The following are cited in or pertinent to the declaration attached to the accompanying application:

Title 37, Code of Federal Regulation, § 1.56

Duty to disclose information material to patentability.

(a) A patent by its very nature is affect with a public interest. The public interest is best served, and
the most effective patent examination occurs when, at the time an application is being examined, the Office
is aware of and evaluates the teachings of all information material to patentability. Each individual
associated with the filing and prosecution of a patent application has a duty of candor and good faith in
dealing with the Office, which includes a duty to disclose to the Office all information known to that
individual to be material to patentability as defined in this section. The duty to disclose information exists
with respect to each pending claim until the claim is canceled or withdrawn from consideration, or the
application becomes abandoned. Information material to the patentability of a claim that is canceled or
withdrawn from consideration need not be submitted if the information is not material to the patentability
of any claim remaining under consideration in the application. There is no duty to submit information
which is not material to the patentability of any existing claim. The duty to disclose all information known
to be material to patentability is deemed to be satisfied if all information known to be material to
patentability of any claim issued in patent was cited by the Office or submitted to the Office in the manner
prescribed by §§1.97(b)-(d) and 1.98. However, no patent will be granted on an application in connection
with which fraud on the Office was practiced or attempted or the duty of disclosure was violated through
bad faith or intentional misconduct. The Office encourages applicants to carefully examine:

) prior art cited in search reports of a foreign patent office in a counterpart application, and

(2) the closest information over which individuals associated with the filing or prosecution of
a patent application believe any pending claim patentably defines, to make sure that any
material information contained therein is disclosed to the Office.
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Title 35, U.S. Code § 101

Inventions patentable

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

Title 35 U.S. Code § 102

Conditions for patentability; novelty and loss of right to patent
A person shall be entitled to a patent unless —

(a) the invention was known or used by others in this country, or patented or described in a printed
publication in this or a foreign country, before the invention thereof by the applicant for patent,

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

(c) he has abandoned the invention, or

(d) the invention was first patented or caused to be patented, or was the subject of an inventor’s
certificate, by the applicant or his legal representatives or assigns in a foreign country prior to the date of the
application for patent in this country on an application for patent or inventor’s certificate field more than twelve
months before the filing of the application in the United States, or

(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 international application by another
who has fulfilled the requirements of paragraphs (1), (2), and (4) of section 371(c) of this title before the invention
thereof by the applicant for patent, or

6] he did not himself invent the subject matter sought to be patented, or
(2) before the applicant’s invention thereof the invention was made in this country by another had not
abandoned, suppressed, or concealed it. In determining priority of invention there shall be considered not only the

respective dates of conception and reduction to practice of the invention, but also the reasonable diligence of one
who was first to conceive and last to reduce to practice, from a time prior to conception by the other ...

Title 35, U.S. Code § 103

Conditions for patentability; non-obvious subject matter

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 matter pertains. Patentability shall not be negatived by the manner in which
the invention was made.

Subject matter developed by another person, which qualifies as prior art only under subsection (f) or (g) of
section 102 of this title, shall not preclude patentability under this section where the subject matter and the claimed

-5-
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invention were, at the time the invention was made, owned by the same person or subject to an obligation of
assignment to the same person.

Title 35, U.S. Code § 112 (in part)

Specification

The specification shall contain a written description of the invention, and of the manner and process of
making and using it, in such full, clear, concise and exact terms also enable any person skilled in the art to which it
pertains, or with which it is mostly nearly connected, to make and use the same, and shall set forth the best mode
contemplated by the inventor of carrying out his invention.

Title 35, U.S. Code § 119

Benefit of earlier filing date in foreign country; right of priority

An application for patent for an invention filed in this country by any person who has, or whose legal
Tepresentatives or assigns have, previously regularly filed an application for a patent for the same invention in a
foreign country which affords similar privileges in the case of applications filed in the United States or to citizens of
the United States, shall have the same effect as the same application would have if filed in this country on the date
on which the application for patent for the same invention was first filed in such foreign country, if the application in
this country is filed within twelve months from the earliest date on which such foreign application was filed; but no
patent shall be granted on any application for patent for an invention which had been patented or described in a
printed publication in any country more than one year before the date of he actual filing of the application in this
country, or which had been in public use or on sale in this country more than one year prior to such filing.

Title 35, U.S. Code § 120

Benefit or earlier filing date in the United States

An application for patent for an invention disclosed in the manner provided by the first paragraph of section
112 of this title in an application previously filed in the United States, or as provided by section 363 of this title,
which is filed by an inventor or mventors named in the previously filed application shall have the same effect, as to
such invention, as though filed on the date of the prior application, if filed before the patenting or abandonment of or
termination of proceedings on the first application or an application similarly entitled to the benefit of the filing date
of the first application and if it contains or is amended to contain a specific reference to the earlier filed application.

Please read carefully before signing the Declaration attached to the accompanying Application.

If you have any questions, please contact Morgan & Finnegan, L.L.P.

FORM:COMB-DEC.NY
Rev. 5/21/98
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PATENT APPLICATION FEE DETERMINATION RECORD

Effective October 1, 2001

3 /25 400 205

Application or Docket Number

‘CLAIMS AS FILED - PART | SMALL ENTITY OTHER THAN
{Column 1) Column 2 TYPE [ OR SMALL ENTITY
[ oL cLAmS g3 RATE | FEE RATE | FEE
I FOR NUMBER FILED NUMBER EXTRA BASIC FEE§ 370.00 OR BASIC FEE] 740.00
TOTAL CHARGEABLE CLAIMS /@(minus 20=* ¥ X$ 9= 5 6 slor X$18=
INDEPENDENT CLAIMS )2 minus3= * /O X42- LI/Z;) onl| xes-
MULTIPLE DEPENDENT CLAIM PRESENT m _
+140= ) #O oOR| +280=
* |f the difference in column 1 is less than zero, enter “0” in column 2 TOTAL l / OR TOTAL
CLAIMS AS AMENDED - PART i T OTHER THAN

AMENDMENT A

AMENDMENT B

AMENDMENT C

“**f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter *3."
The “Highest Number Previously Paid For” (Total or Independent) is the highest number found in the appropriate box in column 1.

(Column 3) SMALLENTITY OR SMALL ENTITY
ADDI- ADDI-
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54 A method and archlteclure for an mteracuve two-way data commaunication network

(57)  Atwo-way data communication device such as’
a data ready cellular telephone, a two-way pager, or a
telephone communicates via a two-way data communi-
cation network with a'server computer on a computer

_network that has an interface to the two-way data com-

munication network, i.e, is coupled to the two-way data-

communication network.. For example, the con'pmeh
. network can be a corporate wide area network, a corpo-

rate Iom_l area network, the Intérnet, or any combination

of computer networks. The two-way data communica-

tion device utilizes a dlient module to trangmit message

mcludmg a resource selector chosen by the userto a

server on a server computer on the computer network.

The server processes the message and transmits a

response over the two-way data communication net-

work to the client module. The client module interprets | .

the response and presents the response to the user via .

a structured user interface. Atemnatively, the user trans- =~ * -
mits a request that directs the server to transmit the s
response - to the request to another location or to T '
another user. .
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Description
A portion of the disclosure of this patent document contains material, that includes, bit is not imited to Appendix I,
Appendix I, and Figures 10A to 10T, which is subject to copyright protection. The copyright owner has no abjection to
the facsimile reproduction by anyone of the patent document or the patent disdlosure, as it appears in the Patent and
Trademark Office patent files or records, but otherwise reserves all copyright rights whatsoever.

BACKGROUND OF THE INVENTION

d Invention
This invention relates generally to data communications, and-in particular to two-way data communication de\ncs

including a cellular telephone, a two-way pager, and a telephone that permit a user to interface w:th and interact with a
servef on a computer network. i

Description of Related Art

For at least the last five years, the wireless communication industry has tried to merge computing with wireless

- communications. This industry wide effort has held the promise of bringing 'software intelligence to telecommunication

devices including mobile wireless communications devices such as cefiular telephones and two-way pagers as well ag
standard telephones. .

After years of research and development, and hundreds of millions of dollars’ investment by some of the largest
companies in the field such as Motorola, AT&T, Sony, Matsushita, Phillips and IBM, the results have been nothing but
disappointing. Typically, the intelligent communication devices resulting ffom these efforts include both the hardware
necessary for a computer modute and the hardware for a wireless communications module. Examples of such products
are Simon from IBM and Bell South, MagicLink fiom Sony, and Envoy from Motorola.

Fundamerital design and cost problems arising directly from the approach taken by the desigriers of these intelfi-
gent communication devices have limited widespread market acceptance of these devices. The combination of a wire-

less communication module with a computing module leads to'a device that is too bulky, too expensive, and 100 ]

inflexible to address the market requirements.

The combination of the two modules is too large and too heavy to fit in ausers pocket Pocke size |s akey requsre—.'
ment of the mobile communication market which remains unmet’by these devices "

In addition, the cost of these devices is close to the sum of the cost of the computer module and of the commuu :
cations module, which is around a one thousand dollar end-user price. Market research indicates that the market for
intefligent wireless communications devices is at prices around $300. Even with a 20% compound cost dedline, it would
take five years for the combination units to meet today’s customers’ price requirements. &t is therefore unlikely that
devices designed by combining a computer and a wireless moduie, no maﬂer "how miniaturized and cost reduced can:
satisfy the cost requirement of the market during this decade. - .

To succeed in the market place, intelligent wireless communication devices must be able to smpon a wide vaneiy. '
of applications specific to each market segment. Typically, these apphcmlons must be added to the device by the endf '
user after purchase. Thus, the device must provide a method for loadmg the inmal application and for subsequem
updating of the application.

The price sensitivity for intelligent communication devices and the suze hmrtahons means that an mtelﬁgem conmx-_
nication device cannot support the amount of core memory (RAM), a hard disk or non-erasable memo:y ora tradmonal'
floppy disk drive, commonly found on cormputers. These hmnnﬁons close the tradmm routw for dehvenng new app!i- .
cations or updates to intelligent communications devices.

As a result, the current crop of intefligent communication devices run only the few apphcahons which were burned
into their ROMs at the factory or which are contained in a ROM card plugged into a slot designed for this purpose. Thls
scheme lacks the flexibility needed to run the thousands of applications required to address the fragmented require-
ments of the market and provides no simple method for updating the applications after the device has been sold.

Two other communication oriented attempts at bringing intelligence to telephones are Short Messaging Service
(SMS) and Analog Display Service interface (ADSI). SMS specifies how messages are delivered to and from a ceflular
telephone and how the cellular telephone should store the messages. SMS also defines some simple processing which
the cellular telephone can perform on the message, such as calling a telephone number embedded in the message.

SMS's architecture is similar to that of paging networks with the difference that devices implementing the SMS
architecture operate over the control channel of the cellular telephone network. SMS is deployed primarily in Europe
over the GSM network.

SMS messages are not delivered in real ime. The time delays can range from 30 seconds up to 10 minutes, which
makes SMS unsuitable for real time applications. The main purpose of SMS is the delivery of messages. SMS does not
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specify an application protocol or cellular telephone application module which further restricts its usefulness in running
applications on cellular telephones. After a few years of deployment in Europe; SMS implememations have been limited
to notification services such as two-way paging and voice mail notification. -

SMS as a medium is unsuited to building applications which allows the retrieval, manipulation, and storage of infor-
mation. This is the reason why the industry giants have not turned to SMS in their quest to add intelligence to cellular
telephones, but have consistently attempted to combine a computer module with.a wireless communications module.

ADSI was designed as an extension 1o Interactive Voice Response Systems. ADSI allows a smart telephone with
asmall screen to display pronpts to assist users in choosing among various opﬁons By using visual prompts instead
of mnbersome voice prompts, ADSI is thought to make the use of interactive voice services easier and faster.

- ADS! allows data to be sent from the service provider to the telephone in the form of screens. ADSI also allows the
telephone to respond through touch tone srgnalxng with a special coding to describe the full alphanumeric character set. .
With ADSI, a teléphone is primarily a passive device. Services send text screens to the telephone, and the telephone
sends back short strings indicating the choices the user made trom the text screen. ’

'ADS! makes no prms:ons for performance of processlng inthe lelephon& As a result, ADSI generates a high traf-

" fic load on the lelephone network since each user input is sent back to, the service for processing. This makes ADSI

unsuitable for wireless hetworks where bandwidth is at a premium and “air, eflrcrency is one of the.most sought after

‘qualities. The lack of processing capability i in the telephone: and the hngh bandwidth requirements of ADS! have pfe-
“ vented it fiom being considered by lhe industry for Implemennng mlellngem wireless devices. -

Upto now, intefligent communication devices have combined a computing module with a wireless communications
modole. However, to gain widespread acceptance, a lwo»way data communication device with processing capability
and the ability to run a wide variety of ditfering user apphcabons is needed In addhon such a demce should be com- -
parable in snze. cost and werght to a cellular telephone L

§UMMARY OF THE INVENTION

Aooording to the prmaplm of thns mvennon the pﬂor art Ixrmtal]ons ol comblmng a computer module wrth a wrrelws i

'oorrmumcatron module have been overcome. In particular, a two-way data communication device of this invention, such

as a cellular telephone, two-way pager, or telephone includes a client module that communicates with a server compu-
ter over a two-way data communication network. The pﬂncrples of this invention can be used with a wide variety. of two-
way:dadta communication networks.-For éxample; two-way data communication networks for cellular telephones that
may be used indude a cellular digital packet data network as. well as TDMA, CDMA, and GSM circuit switched data net--
works; and the AMPS analog ceflular network with a modem Similarly, for two-way pagers, two-way data communica-
tion networks include PACT, the -new AT&T endorsed two way paging standard, or other priority two-way paging
networks with data transport capability. The two—way data communication network for a telephone is the public switched'

’_leleplwone nelwork

Using the two-way oommumcabon devuoe lhat lncludes the clnem module -a-user can provide information to- the

server corrputer retrieve information from the server computer, provide dala to an appﬁca’aon on the server computer.

which uses the' dala and provndw mlormabon lolhe two-way commumcabon device, or sends the information to another

: Alocanon The funcﬁonally provided to the user of the two-way communication device is limited only by the applncabm
' avarlahle on a server computer thatis accessible to the- user-over the‘two-way data communication network. . s

‘lhls anvemron allows for the first time two-way communications devlces such as cellular telephones, two-way pag-

ers, and telephones o become open application platforms which in turn-empowers sofiware developers to-deliver

value-added appﬁcanons and services to any two-way- communication device that incorporates the principles of this -
invention: This is a radical shift from the current situation where telephones and two-way pagers are closed, proprietary
systerns.‘Consequently, an even playing fiekd is created for the market to invent new uses for two-way communication
devices and for two-way communication networks. Any entity from comporations to individuals can make new applica-

tions ‘available to the installed base of two-way data communication devices that include this invention without physicat
* modification or addition to the two-way comrmmwtron device. Years after purchase, a two-way communication device
‘incorporating this invention will run all the applications which were developed since its purchase.

. Further, all these applications are.available without the end user having to add anything or make any modrflcahon'
to the two-way communication device. Also, the applications are. mdependent of the two-way data communication net-
work. The applications do not depend on any feature of the two-way data communication network. Thus, the applica-

“tions are unaffected by a change in the two-way data commuhication, network

- Also, the applications on the serveér.computer are independent of the two-way data oommummtlon dévice wrlh.

» which the server computer is interacting. :An.application on the server computer can communicate with any: two-way
. data, communication device that includes the-client module of this | invention and a network interface module to transmit
»: clata over; and recelve data trom the two-way data commumcanon network. These two features mean that an invest-

ment.in: developmg:an application is instilated. from -either. advances in. two-way daia oormnmuatlon de\ncw. or

~ advances in two-way data communication network technology. el Gy
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As indicated above, the two-way data communication device of this invention utilizes a client module to transmit a
message including a resource locator selected by the user over the two-way data communication network to a server
on a server computer on the computer network. For example, the compster network can be a corporate wide area net-
work, a corporate local area.network, the Intemet, or any combination of computer networks.

The server processés the message, i.e, executes the application addressed by the resource locator and transmits
a response over the two-way data communication network to the two-way data communication device, which stores the
response in a memory. The client module interprets the response and generates a user interface using information in
the response. In one embodiment, the user interface includes at least one user data input opbon thatis associated wrth?
a resource locator. In another embodiment, the user interface is a display.. .

The resource locator associated with the at least one user data input option can address any oneof a wide variety
of objects In one embodiment, the resource locator associated with the at least one user data input option addresses’
an object on the server computer that transmitted the response. ‘In another embodiment, the resource locator’
addresses an object on another server compmet coupled to the two-way data communication network. In yet another
embodiment the resource locator addresses an object stored in the mmy communication device. -

When the user selects the at least one user data input option, the client module interprets the selection and if
required, appends any input data to the resource allocator associated with the at least one user data input option. The
client medule transmits a message including the resource locator with any appended input data to the server computer.
Alematively, the resource locator with any-appended data can be addressed to another server computer, or-can
address anobject stored in the two-way communication device. if the resource locator addresses an object on a server

o computer, the dient inodule provides the message tothe neiwork inerface module which in turn transmits the nmge '

over the two-way data cormmunication network.

" Thus, in this embodiment, the message ongmany transmitted to’ the two-way data communication device mduded
all the information necessary for the dient module o génerate the user interface, to associate the user selection and
any data entered with a particular resource locator, and to transmit the appropriate resource locator in a subsequent
message. The client module includes an interpreter that processed the.information in the message. Since the message
included all the information needed by the client module, the server computer that transmitted the message retained no -
state mfomxahon concemmg the message. Consequently the server.computer is defined as a stateless servef oompu-
ter.

An important aspect- of thns mvemlon is that the message mc!udes all :mOnnahon necessary for the client module
to generate the user interface and a pamou!ar user mterface can be independent from other user interfaces. Unlike prior”
art systems that gave the user a predetermined menu from which to select-items, or imited the user.to an E-mail like
format, according to the principles of this invention, the user interfaces.and possible interactions available to the user
are determined. only by the applrcahons that developers make available. The possible interactions and user interfaces.
for one application can be totally different and independent from the posstble interactions and user interfaces-of another
application. Thus, a cellular telephone, two-way pager, and a telephone all truly become an open platform.

These features of the-invention are a significant departure from prior art systems. Typically, in the prior art, use of
a particular application-on a particular platform required that the application be compatible with the operating system .
on that platform. Further,-each time a new version of the application was released, the user was required to take steps
to update the applicatiorn on the user's platform. Further, if the user of the platform did not modify the operating system
as new versions:of the operating system were released, at some point in time, the platform would no longer be capable
of processing a new version of an-application that required a current version of the operating system.

This invention eliminates these problems. As explained above, the client module in the two-way data communica-
tion device functions an interpreter. The application on the server computer provides all information necessary for the
interpreter to generate a user interface on the two-way data communication device, and in response to user selections
or data input using the user interface, to route messages to an appropriate server, i.e, either the server that sent the .
original information or another server.

Thus, the dlient module only interprets lhrs information and intesacts appropnately with the hardware of the two—way
data communication device. Consequently, to update an ‘application requlres only changes on the server computer and
not changes in each two-way data cornmunication device that communicates with that server computer. This invention
eliminates the usual requirement for distribution of application soﬂwara, and application software updates to the end
user of the two-way data communication device.

In one embodiment, a two-way data communication system for conwmmcahon between a server computer and a
two-way data communication device selected from a group consisting of a cellular telephone, a two-way pager, and a
telephone, includes a two-way data communication network, a server computer coupled to the two-way data commumi-

: «cation network, and a two-way data communication device coupled to the two-way data communication network. The

. server computer includes a two-way data communication interface module coupled to the two-way data communication

network, and a servér coupled to the two-way data communication interface module. The server receives a message

’ mdudmg a resource locator from the two-way data communication network. The resource locator includes an address

of the server computer and of an application on that server computer. The server processes the message using the
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resource locator. In this embodxmem the server transmits a response to the message over the Mo-way data commu-
nication network.

The two-way data coammmcauon dence. selected from the group consisting of a cellular telephone a two-way
pager, and a telephone, includes a network inferface module coupled to the two-way data communication network, and-
a dient module coupled to the network mterface module. The client module transmitted the message including the
resource Iocator to the server over the two~way data communication network. The client module also processes the
response to the message from the server. The response includes information for a user interaction over the two-way
data communication network. _

The client module of this invention is lnghtwelght and thus requires only lightweight resources in a.two-way data
communication device. Consequently, the client module can use existing resources in such adevice and therefore does
not atid:to the cost of the two-way data communication devroe

In one embodiment, the interpreter within the chent module mdud% a pluralny of managers including a user inter-
face manager coupled to a display of the' two-way data communication device where the user interface manager han-
dles interactions with the drsplay The user interface manager: also is .coupled t0 a keypad of the two-way data
communication device and handle mterachons with the keypad. Herein, a keypad can be a tedephone keypad, the keys
found on:a two-way pager, or other data input interface of a two-way commumnication dévice. .

In one embodiment, the response generated by the server oomputer includes a plurality of resource locators and
ateast oné of the, pluralrty of resource locators inclides an. address to another server coupled to the communication
network.

- According to the principles ol thrs mvemron a method for usmg a two-way data oomrmmmhon device, selected
from a group consisting of a cellular telephone. a two-way pager, anda telephone. o communicate with a server com-

"puter includes:

generating a meeéegelby a ciieﬁt module in
response to. data entered by the. user of a two- way .
data communlcatlon device coupled to ‘a two-way - ‘
data communication network, :
whereln the client module executes on a
mzcrocontroller of the two way data '
communxcatlon devzce, and
the message 1nc1udes a resource locator;
»' txansmltCLng the message over ‘the .
e;two -way.data. communlcatlon network to a
feerver computer wherexn the server
computer is 1dent1f1ed by the resource
'locator, :
= : executing an: application on the server
' computer ldentifled by the resource 1ocator t:o
generate a response to the message, -and
transmlttlng the response to a locatxon
ldentlfled by’ the appllcatlon.;-

<

As indicated above the location can be lha lwo—way oormwmcahm denoe. another server con'puter. or soma other
device ooupled to the' server cornpuler

RIEF DE&RIPTIQN QE THE DBAWING§

F"ngure 1 illustrates one embodiment of the arrnet network of ttns mvenhon thal uncludes the two-way data commu- -
nication devices of this invention. -
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Figures 2A to 2H are illustrations of a series of screen displays of the two-way data communication'dévice of this

invention that illustrate one application of the principles of this invention.

Figures 3A to 3F are illustrations of a series of screen displays of the two-way data comrmmcatlon dev:ce of thns
invention that illustrate a second application of the principles of this inventiori.

Figures 4A to 4l are lllusuatuons of a series of screen displays of the two-way data communmuon device of thns
invention that illustrate yet another- applxcatnon of the principles of this invention.

Figure 5 illustrates another embodiment of the airet network of this invention that includes the two-way data com-
munication devices of this invention and an “airmet network translator.

Figure 6 is a block diagram of a mobile wnre!ess communication dewce that includes the cr ent and support modul%
of this invention.

" Figure 7 is a-more detailed dlagram of the mobvle wireless commumcahon device and a server oomputet within the
aimet network architecture of this invention.

Figures 8A to 8D are a process flow diagram showmg the proc&ss performed by the cl' em in the mobala wirele&s' -

‘communication device and the server on the server computer of Fi igure’7,

Figure 9 is a diagram of a mobile wireless oonvmmwbm device-of thxs invention that includes-a nwel predncbve'
text entry system that is a part of this invention. . . :

Figures 10A to 10T are one embodiment of a letter frequency table :

-Figure 1tlisa proc&ss flow d‘ragmm for one embodiment of a data emry process that includes the novel predictive’
data entry process of this invention. :

Figure 12 s a more detailed diagram of the mobile wireless communication device and the airnet network translator

within the airnet network architecture of the another embodnmem of this is invention.

Figure 13 is d process flow diagram showing the various processes performed by the airnet network translamr of
Figure 12.

Figure 14 is adiagram illustrating the various module managers included in one embodiment of the client module
of this invention.

Herein, objects with the same reference numeral are the same object. Also, the first number of a reference numeral
uﬁncat&c the Fgure where the object first appeared .

DE TAILED DESCRIPTION

According to me pnncrples of this |nvenbon a novel almet netwo:k 150 ie,a Mo-way data communication net-
work, interconnects any one, any combination, or alt of two-way data communication devices 100, 101, or 102, that
each include this invention, with a wide variety of computer networks '120, 130, and 140, for example. As explained
more completely below; each two-way data communication device 100, 101, and 102 can be configured to transmit data

1o and receive data from any desired combination of computers on computer networks 120, 130, and 140. Airmnet net-

work 150 is the two-way.dafa communication path from the two-way data communication device to the particutar com-
puter that is accessed by the \user of that two-way data communication device.

Each wireless communication device 100 that includes this invention can communicate over aimet network 150
with any server computer 121,131, and 141 on airnet network 150 that.inchudes at least one application that commu-
nicates and interacts with the processes of this invention that .are included within device 100. Thus, device 100 can
access information on the computer network-and provide information to the computer network. Similarly, a two-way -
pager 101, and a telephone 102 with a modem-103, that each include this invention, can-communicate over airnet net-
work 150 with any of server computers 121, 131, and 141.that includes at least one application that communicates and
interacts with the processes of this invention that are included within devices 101 and 102. _

- As explained more completely below, an application on a server computer can be accessed by any two-way data
communication device that can communicate with that server computer. The application is independent of the particular
type of two-way data communication device that i is used to access the apphcanon and independent of the pamcular two-
way data communication network used. This means that a user can access an application from anywhere so long as
the user has atwo-way data communication device that can communicate with the server computer.

In one embodiment, a process on wireless communication device 100 is- configured as a client process and the
applications on server computers 121, 131 and 141 on airnet network 150, that communicate with the client process,
are server processes. This architecture allows some of the processing burden to be moved away from cellular tele-
phone 100, across airnet network 150, to a server module on any-compuler on airnet network 150. ; .

Specifically, a wireless communication device, 100 e.g., a cellular telephone, with a telephone like keypad, commu- -
nicates via a data capable ceflular telephone network 110, e.9., a cellular digital packet data telephone network, with an

application on a server. computer on a conputer network that has an interface to data: wpable cellular telephone net- - -

work 110..For example, meconputernetworkcanbeaoorporatewudeareaneiwwkwo acorporatelocalareanet—
work 130, or perhaps the intemet 140. _
Similarty, a two-way pager 101 oomrmmcateswaalwo-way pager network 111 wnhan apprmononaserver :
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computer on a computer network that has an interface to two-way-pager network 111: Again, for example, the computer
network can be a corporate wide area network 120, a corporate local area network 130, or perhaps the Internet 140,
Finally, a telephone 102 communicates via a modem 103 and public switched telephone network 112 with an applica-
tion on a server computer on a computer network that has an interface to public switched telephone network 112, As
with the other two-way data communication devices, the computer network can be, for example, a corporate wide area
network 120, a corporate local area network 130, or perhaps the Internet 140,

In ‘each of two-way data communication devices 100, 101, and 102, the client process is stored as a client module
in the device and the execution of the dlient module on.a mncrocorrtroller in the device is sometimes referred to as the
client process. The client process performs important processing functions locally. This allows the communication
between the client process, hereinafter sometimes referred to as simply client, and the server process, hereinafter
sometimes referred to as server, to be minimized and the server computing requirements to grow slowly as the number
of clients, i.e., users, grows.

The client module is small, e.g.. under 64 KByte, and requires only low processing power congmem with the mem--
ory chrps and built-in microcontrollers in two-way data communication devices such as cellular telephone 100, two-way ~
pager 101, and telephone 102. Thus, unlike the prior art attempts at an intelligent telephone, the cost, size, and battery
life of either cellular telephones. two-way pagers, or telephones that. moorporate this invention are not adversely
atfected. .

. While cl:emlserver architectures have been used extensively in computer networks, a client/server architecture
implemented using two-way communication data devices such as cellular telephone 100, two-way pager 101, or tele-
phone 102 yields new and unexpected results. This mventnon allows for the first ime a wide variety of two-way data
communication devices including but not limited to cellutar telephonee two«way pagers, and telephones to become
open application platforms which in turn empowers soﬂware developers to deliver value added applications and serv-’
ices 1o any two-way data communication device which incorporates the principles of this invention.

This is a radical shift from the curent situation where cellular telephones, two-way pagers, and telephones are-
closed, proprietary systems. Consequently, an even playing field is created for the market to invent new uses for. cellular
telephones and data capable cellular networks, for two-way pagers and two-way pager networks, and for telephones on
the public switched network. ) , :

Any entity from corporations to individuals can make new applications available to the installed base of data ready
cellutar telephones, two-way pagers, and telephones, that include this invention without physical modification or addi-
tion to the devices. Years after purchase, a two-way data communication device with this invention can run all the appli- -
cations which were developed since its purchase. Further all these apphcanom are available without the user having

" 1o add anything or make any modification to the two-way data communication device. These features of the invention

" - area significant departure from prior art systems. Typically, in the prior art, use of a particular application on a particular -

platform required that the application be compatible with the operating system on that platiorm. Further, each'timea -
new version of the application was released the. user was reqwred to take steps to update the application on the user's
platform. Further, if the user of the plattorm did not modify the aperating system as new versions of the operating sys-
tem were released, at some- point i in time, the platform would no longer be.capable of procecsmg anewversion ofan -
apphcanon that required a current version of the operatmg system.

- Also, small devices, such as cellular telephones or pagers, usually do not have card slots. floppy or hard disk drrves.
or other. means commonly found on computers to add or update applications. This limitation has led prior art attempts
at intelligent communication devices to design closed systems withfixed functionality. Such devices can neither adapt

" nor be adapted to the fast changing requirements of the market place and so have not met with market success.

. This:invention eliminates these problems. The client process in the two-way data communication device functions -
an interpreter. The application on the server computer provides all information necessary for the interpreter to generate
a user interface on the two-way data communication device,-and in response to user selections or data input using the’
user interface, to route messages to an appropnate server, i.e, either the server that sent the original information or
another. server.

Thus, the client process only interprets this mtormahon and interacts eppropnately wrth the hardware.of the two-
way data communication device. Consequently, to update an application requires only changes on the server computer
and not changes in each two-way data communication device that communicates with that server computer. This inven:
tion eliminates the usual requirement for dnsmmnm of apphcabon soltware, and application- software updates to the
end user of the two-way data communication device.

For exampie, if initially, two-way pager 101 receives a. r&eponse toa message from an application on server com-
puter 121 on corporate wide area network 120, the interpreter in two-way pager 101 generates a user interface on dis-
play screen 106.using intormation in the message. As described more completely below, options presented in the user

+ interface can allow the user to access nformahon or prcmde mﬁormatton to any ,one. any combmanon of, or all of net-
‘works 120, 130, and 140.

-Specifically, in the response to Ihe message from tmrway pager 101 the apphwtron mmalty aocesed on server

computter 121 included resource locators for applications on each of networks 120, 130, 140, typically common gateway
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interface programs, accessible to the user of pager 101 as well as information required to generate the user intértace: -
Consequently, when the user makes a particular selection or enters data, the interpreter accesses the appropriate
resource locator and appends any necessary data to the resource locator. The client transmits a message mcludmg the -
resource locator to the appropriate server.

As shown by this example, the applications on networks 120 130, 140 send to the two-way data communication -
device all information necessary to generate a user interface, and to process all user input. Consequently, only an appli-
cation must be changed to update the information provided to the two-way data communication device.

In addition, since all the information needed by the dlient to.generate a user interface and altinformation necessary -
for the client process to respond to any input data is included in the message, the computer-server does not retain any
state information concerning the information transmrtted to the chem process. Consequenﬂy the oorrpmer server |s'
stateless. :

Each twoway data communication device 100, 101, and 102 that utlllzes airnet network 150 inciudes a data com-
munication capability, a display screen, preferably a multi-line display screen, and storage capability for the processes
of this invention in an on-board memory, and for the message being processed. Nearly every data capable cellular tel-
ephone, e.g., a telephone that utilizes a cellular digital packet data network, includes excess on-board memory capacity
and.a mutti-line display screen. These hardware resources are often available, but unused in a data capable ceflular tel-
ephone because of the indivisibility of memory chip packages. The indusion of the processes of this invention in such
cellular telephones therefore has verylittle effect on the cost, size, and pcmer consumption of the cellular telephone.

-Similarly, the indlusion of thie processes of this invention in. two-way pagers.and telephones, thatindude a mncvocomrol-

ler and memory, has very little affect on the cost, size, and power consumption of these devices. .

Thus, unlike- prior art appmaches that attempted.to combine a computer modide and a wireless commnmmhon
module in a single package, this embodiment.of the invention, preferably utilizes the memory and processing power that -
currently existsin the ceflular telephone 100, two-way pager 101, telephone 102 or other wireless or landline two-way
data communication devices. “This approach limits the cost of the resulting device and overcomes many of the problems
of the prior art devices; e.g., the size and weight of the two-way data communication device-is not changed, and;-as:
explained above, updahn:g user apphcatxons is removed frcm cellular telephone 100, two-way pager 101, andtelephonef
102, .

. In particular, .unfike devices produced by previous industry attempts at combining computing’ modules and a wire-
less ceflular module, two-way data communication devices which incorporate this invention are size and cost competi-
tive with voice-only: telephones and can, for the first time, satisty the market cost and size requirements for an Mell»gent ‘
cellular telephoné, for example -

The incrémental cost of supporting interactive applications on cellular telephone 100 two-way pager 101, and tel- .
ephone 102 is reduced to at most a slightly larger screen that is required to display the application to the user. Thxs s
a fraction of the'cost of adding a complete computer module to a cellular telephone, for example. )

The incremental power consumption: reqwred 10 stpport this invention is also very small, as the incremental mem-
ory and screen required are small. consumers of power compared to the cellular radio itself. Intelligent two-way data
communication devices built. according to the principles of this invention are not expected to have a significantly lower- :
battery life than standard cellu!ar telephones, or two-way pagers, for example.

The configuration and procmes of the client process in two-way. data oonmmnwhon devices'100,.101, and 102
are similar when the differences in the devices and the two-way data communication network over which the devices:
communicate are considered. Consegquently, in the following description, the operation of data-ready cellular telephone’ '
100 is considered. The same or similar operations can be performed on two-way data communication devices 101, and
102 The main difference is that some device dependent features within the client module must be changed to accom-
modate the particular hardware used i in the two-way communication. device.. However, the client module ardmedum
described more completely below limits the number of changes that must be made.

As indicated above, in response to user actions, wireless communication.device 100 transmits a message typically’
a data request, to a server computer 121 on computer network 120 and receives a response to the message. Alterna- -
uvely. the user action can result in directions to server-computer 121 on computer network 120 to transmit the response
to the message to another location or to another user. Also, wireless communication demce 100 can receive a message
from any one of the computers coupled to.airnet network 150. :

An important aspect of this invention is that the client module interpreter in w:relees oommmncahon device 100

" generates a user interface by which the user can both initiate and receive messages from a variety of applications. The -

interactions take place in real-tima and are not limited by the client module interpreter. The uses of wnreless communi-
cation device 100 are limited only by the availability of applications on server computers..

The applications available are determined by application developers. Prior to considering one implementation of
the invention in further detail, several illustrative examples of applications that can.be implemented according to the -
principles of this invention are described. These applications areillustrative only and are not intended to llmn the inven-
tion to the particular applications and features described. e

‘In one use, the user confngures cellular telephone 100 to access server- conputer 121 0n XYZ corporate mde area -
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“network 120. In response to the access by the user, server computer 121 transmits a card deck to cellular telephone.
100 over data capable cellular telephone network 110. As explained more completely below, a card deck includes one
or more cards, and each card is interpreted by the client module to generate a user interface screen.

In the embodiment illustrated in Figure 2A, the initial card deck transmitted-to cellular telephone 100 includes an
introductory display card and a choice card. Figure 2A is an example of introductory screen display 200 that is gener-
ated on display screen 105 by the dlient process in cellular telephone 100 by interpreting the display card. As used
herein, a display screen is the physical display apparatus i ina two-vray communication device. A screen display is the’
image presented on the display screen.

B In this émbodiment, display screen 105 is a plxel display that dnsplays graphics. In ariother embodiment, dlsplay
screen 105 displays only text and so the graphncs would-not appear on display screen 105. Screen display 200, and
other screen displays described more completely below, molude a horizontal arrow, i.e., a mutti-card deck indicator, to
communicate to the user that the cumrent deck includes another card. The inclusion of screen indicators, such as the
multi-card deck indicator, to communicate with the user is optnonal The luncuomalny ol this invention is independent ol
such screen indicators.

When the user pressee a pfedetennmed key, or key sequence, the client proc&s in cellular telephone 100 inter-
prets the-next card in'the card deck, i.e., the choice card, and in tum generatesa menu 201 (Fig. 2B) of items that can
be accessed by the user. In this embodiment, each of the menu items is available on server computer 121 to the'user
who. in:this example. is a representative of XYZ corporation visiting ABC Designs.

As explamed more completely below, each of the menu items is associated with a resource locator that :ncludes an’
address of the particular object associated with that menu item, typically-an address to a common gateway interface
program on server computer 121. In general, a resource locator includes an address and may include appended data.
The address can be to a local object within the two-way data communication device or to a- remote cbject on a'server.
computer. As is known to those skilled in the art, the common gateway interface is an Internet standard that is used to-
dynamically generate mforrmhon e.g., cards. In view of this cﬁsclosute other techniques to generate dynamic cards :
. could be used.

" Initially, the hrghhghlmg of the first lme ‘of menu 201 is not present When a key on the-keypad of cellular telephone
100 is pressed, the menu item corvesponding to that key is h:ghhghted on screen 105. Thus, menu 201 shows the first
“item| hlghl‘ghted to indicate that the one key was pressed by the user. However, highlighting a selected itemis a feature
that.is specific to this example and in generalis not required to implement the invention. Other methods can be used
1o indicate the user's chmce on display screen 105 such-as.an arow pointing at the choice, if such an mdlcahon IS
desired.

‘After the one key is pressed, the user presses a predelemned key. e.g:, an enter key, to verity the selecnon Alter-
nahvely, in another embodiment, the verification of the selection is not required. In both embodiments, the resource’
locator for the selection is fransmitted to Server. computer 121 by the.client-process in cellular tefephone 100 over data’
capable cellular telephone network 110. In mponse to the selection, server computer 121 processes the message-
contalmng the selection, and in this embodinient, transmits another card deck to cellular teléphone 100. .

"The client process in cellular tefephone 100 interprets the first card in the dedk received from server computer- 121 E
which is a choice card, and generates a screen display 202, that mcludes a second menu as xllustraled in Fig 2C, on
display.screen 105. Initially, none of the items in.the second menu are hlghllghted )

-Notice that screen display 202 includes a header, that describes the selection made by the user on screen dlsplay

201 in addition to the second memu.of choices available to the user. A mutti-display screen card indicator 203, e.g:, in *

this embodiment, a hand icon with a finger pointing down, shows that the screen associated with the currerit choice card”

includes:additional items that are not shown on display screen 105. Herein, a screen can be larger than the number of

lmes available on display screen 105 and so the user must scroll the screen display to view-the complete screen..
"lhus, to view the additional items; the user presses a first screen scroll key, e.g.. a next key, on cellular telephone

resulting display has an icon with a finger. poifting up (not shown) if the menu requires only two screen displays. If the
menu.requires more than two screen displays, the second screen display of the menu would have two icons, one with
a finger pointing up, and another with a finger pointing down. To-scroll betwesn the various lines in the seooml menu.
the user uses the first screen scrofl key, and a second screen scroll key. . -

I the user displays the last line of a card, e.g., the last ine in the second menu, and presses the fmsl screen scroll‘
key nothing happens. Ih this embodiment, the user must make a choice before the next card is available. ’

- Screen display 202 also includes representations of two soft keys, a home key 204, and an info key 205. in this
exanple these soft keys are defined only for the card used to generate screen display 202. When the user presses a
predetermmed key sequence, the home key is. hnghlighled to indicate the selection. In this embodiment, when the home
-key is selected, the user is returned to screen display 200. In another embodiment, the user could be returned, for .
- example, to a home screen d:splay thatis displayed each time the user actvates cellular telephone 100 for use onaimet
network 150, - .

The home key is- assoc:aled wnh acpomter lhal in one ernbodiment is a resource loca!or and the wrd addr%sed
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by the pointer is displayed by the dient process when the home key is selected by the user. Specifically, if the pointer is
to-a card.in the current deck, the client process simply displays that card. if the pointer is to other than a card in the
current deck, the dient process in cellular telephone 100 retrieves the deck containing the card at the location identified
by the pointer. The location could be, for example, either a memory in cellular telephone 100, or a memory in oomputer
121.

Similarly, when the user.presses another predetemuned key sequence, the info key is highlighted to indicate the
selection. In this embodiment, when the info key is selected, a help screen is displayed for the user that describes the
possible selections. The particular contenits of the help screen are determined by the provider.of the service. Specifi-
cally, a pointer is associated with the info key and when the info key is depressed by the.user, the information stored at
the location identified by the pointer is retrieved and interpreted by the dlient process in cellular telephone 100. -

Returning to the menu in Figure-2C, since the user.wants to determine the status of an order, the user pushes the
two key onthe keypad-of cellular telephone 100. In response to the key press, the second choice in the menu is high--
lighted as shown in Figure 2C. In response to verification of the key press, e.g., the user presses a predetermined key
sequence, cellular telephone 100 transmits a check open order request to computer 121, i.e, the dient process trans--
mils a message that includes a resource locator associated with the menu item selected by pressing the two key.

In response to the check.open order request; computer-121. transmits yet another-card deck to cellular telephone
100. The client process in cellular telephone 100 interprets. this deck, thatis an entry card, and in turn gerierates a pur-'

* chase order number entry screen display 206 (Fig. 2D) on display screen 105. Notice that screen display 206 has a pre-

vious soft key 207 and a fax soft key 208..Again, each.of these soft keys has an associated pointer.and the information
stored at the location identified by the pointer is retrieved and interpreted by the client process when the user selects -
the soft key.

‘In this example, the user does not selecta soﬂ key, bm rather the user enters the purchase order number as shown'
in Figure 2E using the keypad of cellular telephone 100. The user enters only the various numbers. The client’ procws )
formats the number and insérts the dashes as shown in Figure 2E.-

After the purchase order is entered, the user presses a predetermmed key sequence to indicate to the cllent proc-
ess that entry of the purchase order number is complete. Notice that the user is entering data and not simply selecting
a menu item. The user is utilizing ceflular telephone 100 as if celiular telephone 100 was a computer connected to net-
work 120, but, as explamed more completely below, cellular telephone 100 is similar to a standard digital data capable

- cellular telephone that communicates over data capable cellular telephone network 110. Specifically, cellular telephone'-

100.is not a combination of a computer module and a wireless oomnumcahon module as in prior art attempts to. creats N
an intelligent telephone. :

In addition, the user enters data using only the standard cellular telephone keypad. Thus, cellular telephione 100
ehmmates the need for a computer keyboard or for a sophisticated touch screen that recognizes motion of a pointing
object.. This is important to malmammg the size, weight, and power requirements of cellular telephone 100 similar to
those of a vouce—ordy cellular telephone. In one embodiment, to- faciltate 'data entry, as explained more completely
below, cellular telephone 100 includes a text prediction process that reduces the number of key strokes required o -
enter text data. ln this embodiment, the text prediction process is turned-on or off for each entry card. '

In response o entry of the purchase order number, the client process transmits a request to server compiter 121 :
for the particular purchase order. Spedifically, the client process appends the:entered data 1o a resource locator and
transimits a message containing the resource locator.to server computer 121: Server computer 121, in respo’nse tothe .
message, retrieves-the appropriate purchase order and transmits the purchase order asa card deck to the chem proc- :
ess in cellular telephone 100 over airmet network 150.

" 'The client process interprets the card deck:and generales a screen display 209 (Fig 2F) Initially, fax ke»y 208is not:

‘highlighted in screen display 209,

Notice that screen digplay 209 includes multi-display screen card indicator 203 to show the user that the purchase
order screen contains more information that can be displayed at one time on display screen 105. ‘

After the user reviews the purchase order, the user presses the key sequence for fax key 208 and in response, fax
key 208 is highlighited as illustrated in Fi igure 2F.

In response to selection of fax key 208, the client process retrieves the card deck at the location ndenﬁhed by the
pmmer associated with fax key 208. Hf the location.is on.server computer 121, the client process transmits a message
including a resource locator to-server computer 121 and in response to the message, server computer 121 transmits
bacik yet another card deck. If the location is.on a server computer other than server computer 121, the client process
transmits-a message including a resource locator to that sesver computer and in response to the message, that server -
computer transmits back yet another card dedk If the location identified by the pointer is within cellular telephone 100,
the client process simply retrieves the deck. In either.case, fax form 210 (Fig. 2G), that is an entry card, is displayed on.
display. screen 105 by céllular telephone 100. This example demonstrates the information accessed by the client proc-
ess can be located i many number of locations. The resouroe locator a%oaaied with the fax key identifies the appropri-
ate location. -

When fax form 210 is dlsplayed the user ema's the facsmle machme telephone number at ABC Desagns, as - -

10
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. shown in Figure 2H, uslng the cellular telephone keypad In this embodiment, the teléphone number is automatically

formatted by the client process. After the telephone number is entered, the dient process appénds the telephone
number to a resource locator and transmits the information to server computer 121.

When server computer 121 receives the information, server computer 121 .executes a common gateway interface
application (CG}) pointed to by the resource locator. The CGI apphcanon grabs the necessary information and transmits
the information via e-mail to a fax gateway. The fax gateway, upon receipt of the e-mail, converts the information to a’
fax and sends the information to the specified telephone number. Thus, cellular telephone 100 requires neither a pnnter
connection nor a print driver, but yet can print using the facsimile machme at ABC Designs. )

As illustrated in this example, cellular telephone 100 transmrtted a request for a particular purchase order, and
scheduled transmission of data responsive to the request ‘to a local machine capable of printing the data. Thus, the .
processes ot this invention, as described more completely below, in cellular telephone 100 in combination with data
capable cellular telephone network 110 and server computer 121 permn cellular telephone 100 to effectively utilize an
application on.server computer 121 on network 120 even though cellular telephone 100 utilizes only a rmcrooornroller
found in telephone 100 and does not required a separate computer module as in the prior art. .

In addition, the client process using the information transmitted from server computer 121, i.e, the cards, generates
a wndevanety of user interfacés as illustrated in Figures 2A to 2H. The particular configuration of the various user inter-
faces:is defined by the cards transmitted in a card deck.- Consequemly the user interface is fot fixed to one particular
format such as an E-mail type format, but rather the format is variable and can be redefined by each card thatiis inter-
pretéd by the client process. Also, in. general the user mterlace for one application on a server computer is lndependem
from the user interface for ancther appilication on that server computer. .

Specifically, the application accessed on server compmer 121 _generates the mrd deck and so in turmn deﬁnes eaeh

‘of the varicus user interfaces. Each user mterlace perrmls the user to |denhfy a particular selection. Each particular

selection could result in generation of a different user mterface with different selections. Thus, the user mterfaces are”
limited only by the applications accéssible to the two-way data comrrumcahon device.

" As shown below a wide variety of applications can be pmvnded on a server computer. Despite the robustnws of
the client module in interpreting a wnde variety of application, typically, the dlient process is lightweight and thus requires -
only lightweight resources, e.g., 60 Kbytes: of read-only memory (FlOM) for the-client module, 10 Kbytes of random
access memory (RAM), and less than one million instructions per second (MIPS) of processing power. Since the client
process needs only. these lightweight resources in a two-way data communication device, the client can use existing
résources in such a device and therefore does not add to the cost of the two«way data communication device such as -
data capable cellutar telephone 100. )

. Inanother embodlmenl, the user can: conﬁgure cellular telephone 100 to access server computer 131 on corporate- ;
local area network 130. In response 1o thé access by- the user, computer 131 transimits a home card (not shown) to cel--

: 'Iular lelephone 100-which in.turn generatés a:home screen display on dlsplay screen 105.

When the user selecls personal lnbrmanon on the home screen dtsplay or on a.subsequent screen drsplay asso-
cidted with the home card, a méssage mdudlng a resource Jocator for a personal information deck is transmitted from .
cellutar telephone 100 to computer 131; In recponseto the messags; computer 131 transmits a card deck that indludes
a display card and é a choice card to’ cellular telephone 100. In these examples, the card deck is described as including

" one:of.three cards, a  display. card, a choice-card, and an entry card. However, these eamples are illustrative only, and:
‘are notintended to limit the invention to those’ pamoular efmbodiments of cards. In view of this disclosure, those skiled -

mtheanwullbeabletoformconbmaﬁonsofmesetypesofcardsanddefneomertypesafcards tfsuohcardsaref

appropriate for the partncular application.
‘The client process in cellular’ telephone 100 merprets the display mrd that mctudes image and text data-and gen-

~ erates screen display 300 on display screen 105 (Fig. 3A) Screen dlsplay 300 includes a home key 301, and an info

key 302. When the user selects home key 301, the useris retumed to the home screen. info key 302 funct:ons inaman-
ner sifmilar to that described above for info key 205. .

When the user presses a predetermined key, the:client process: mterprets the choice card and'a 5econd screen dls-
play 304 (Fig. 3B) is driven on display screen 105. Sa'een -display 304 is a menu of the personal information that is
stored on server computer 131 for use by the user of cellular telephone 100. Multi-display screen card indicator 203,
e.g., the hand with a finger pointing down, illustrates to the user that the list has additional items that appear on the next
screen display. Screen display 304 also indicates the humber of E-maiil meesages, faxes, and voice messages wanmg
for the user.

The user scrolls the screen dnsplay lina by line until screen display 305 is on di splay screen 105, Initially, the fourth
item in the menu is not highlighted. ‘In this example, the user presses the four key on the keypad of cellular telephone
100. to view the user's schedule. In responsé to the key press; the dlient modute in cellular telephone 100 transmits a
message, inchuding a resource locator’ associated with the.menu item selected by pressmg the four key, to server com-
puter 131 using data capable cellular telephone network 110 and corporate local area network 130.

In response to the message, server computer. 131 éxecutes the application identified in the resource locator. Upon -

- completion of the execution, server computer 131 fransmits, over corporate local area network 130 and data capable

1
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cellular telephone network 110 to cellular telephone 100, a card deck that includes a choice card that describes the’
user's schedule for that day. :

In this embodiment, when server computer 131 completes the lransrmssam server computer 131 has completed
the responsé to the message and has transmitted all necessary information to cellular telephone 100. Therefore, server
computer 131 does not retain any state information concerning the transmitted information and so is referred to as'a
stateless server computer 131. In this embodiment, the client process can only request a card deck. However, as dem-
onstrated herein, card decks and the twoway interactive data commurnication system of this invention provide the user'
with a new level of capability.

When cellular telephone 100 receives the card deck, the client-process in cellular telephone 100 interprets the
choice card and drives screen display 306 (Fig. 3D) on display screen 105. Initially, the first item in the menu of screen
display 306 is not highlighted. When the user depresses the one key on the keypad of cellular-telephone 100, celular.
telephone 100 highlights the first item in the menu. Cellular telephone 100 generates screen display 308-(Fig. 3E) upon.
the user subsequently depressing a predetermined key. Screen display 308 includes a schedule key 309; that when'
selected returns the user to screen display 306 (Fig. 3D). Screen display 308 also includes a more detailed description’
of the 10:00 a.m. meeting. :

. While screen display 308 is active, it the user depress% a: predetermmed key, the user is presented with thei
oplrons in screen display 310 (Fig. 3F). Initially, itern two in screen display 310 is not highlighted. *

In this example, the user depresses key two on the keypad of cellular telephone 100 and so cellular telephone 100,’

‘'sends a message induding a resource locator to server computer 131 to send an E-mail message to Bill Smith confirm-

ing the meeting at 10:00 a. m When server computer 131 exewt% the application Mdressed by-the resource locator,
an E—marl ‘message is sent.

' In another example, the user of cellular telephone 100 connecls to Imemel service prcmder computer 141 on lnter-
net 140 using data capable cellular telephone network 1 10. Upon connection of cellular telephone 100 service provider :

* 141 transmits to cellular telephone 100 a card deck to generate Figures 4A to 4C.

. The client process in.cellular telephone 100 interprets the first card in the card deck from ‘computer 141 and gen-

" erates screen display-400 (Fig. 4A). When the user presses a predetermined key; cellular. telephone 100 displays’

screen display 401 (Fi g 4B) Screen dlsplay 401 provrdes lhe user with a series of choices that group services alpha-
betically. -

When the user depresses the seven key on the keypad of cellular telephone 100, cellular telephone 100 drsplays a
list of the services that have letters P, R,.or S as. the first letter in the service name. In this embodiment, screen displays -
401 and 402 are a single card, e.g., a smgle screen. Each of the various services associated with a' key has an index
and when a particular choice is made by the usér, the choice deflnes an index. The client process then displays all of
the services with the index that oonesponds to the index defmed by lhe user's choice.

In screen drsplay 402, the useris givena series of choices of services that are available to lhe user: under lab '
seven. Initially, item three-in screen display 402 is not highlighted. In this example, the user depresses the three key on
the keypad of cellular telephone 100 to select the stock quotes and item three in screen display 402 is highfighted.

In response o this selection, aellulartelephone 100 transmits a request for asbckqmle i.e, a message including
a resource locator, over cellular telephone network 100 and internet 140 to service-provider 141. -In response to the
request, sesvice provider’ computer 141 exécufes the applimnon addressed. by the.resource locator.. The application -
retrieves a card deck lhat. inturnis transmrtted to cellular te.lephone 100 The card deck mdudes a drsplay card and an.
entry cad. - :

‘Upon receiving the card deck. the clrent process in cellutar telephone 100 mterprets the dnsplay card and generates .
screen display 403 (Fig. 4D). When the user depresses a predeflermmed key. entry screen dreplay 406 (F"rg 4E)is gen—
erated on display screen 105 of cellular telephone 100. -

Initially, the box with letters SUNW in s¢reen display 406is empty. The letters SUNW are entered in the box by lho -
user to indicate the ticker symbol of the stock for which the user wants rnformahon After the user has entered lhe stock:
ticker symbol, the user presses the predelerrmned key to indicate that the entryis complete. .

In responsefo the entry by the user, the dient module appends the stock ticker symbol-to the resource locator and
transmits the.resource locator to service provider computer 141 which, in turn, executes an application addressed by
the fesource locator to retrieve the latest stock market information for the stock ticker symbol. Service provider 141 uses
the reineved information to generatea card deck that contains the information and then transmits the card deck to cel-
Iutar telephone 100.

.The dient process in celiular telephone 100 interprets.the first card in the deck and generates screen drsplay 409

:(Fig 4F)..For corivenience, the Figures 4F to 4} are grouped logelher and separated by a dotted line. However, alany

given trme in this embodrmenl. display-screen 105 can dlsplay any four.adjacent linés and so the grouping of lines in

‘Figures 4F to 41 is for convenience only to démonstrate the level of information that can-be retrieved and displayed by

mecliem:)rocess Theuseofebwlmedmlaysaeenns itustrative only. The client process of this invention can work
with any size display screen, even a one line display screen. However, a multi-line display sareen is preferred.
In the Figures discussed above, the display screen is a pixe! display and so can display images. In another eimbod-
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iment, the-display screen only displays text and is smaller in size. For-such an embodiment, the various entries are
abbreviated and only text is displayed, but the general operation is identical to that just described. Also, the various
computer networks can be interfinked so that a user with access to one computer network can obtain information on
another computer network. Moreover, the embodiments described above are merely illustrative. One important aspect
of this invention is that cellular telephone 100 can interact with any type of server application that is configured to com-
municate with and interact with the client process in cellular lelephone 100. Thus, the user is no longer limited to only
a few services offered by a telephone network provider.

In Figure 1, the cellular telephone user must address, i.e., connect to, each computer of interest to access the dif-
ferent services. Consequently, each computer requires the information necessary to communicate with cellular tele- -
phone 100. In another embodiment, not illustrated, cellular telephone 100 contacts a single central computer over data
capable cellular telephone network 110. This computer is connected to each of the other networks illustrated in Figure
1. Consequently, the user of cellular telephone 100 sends a message including a resource locator to the central com-
puter, the central computer processes the message and refrieves the information addressed by the resource locator
from the appropriate network shown in Figure 1. After the requested information is retrieved, the central computer gen-
erates a card deck and transmits the card deck to cellular telephone 100. In this embodiment, only one computer must
be configured to communicate with cellular telephone 100. However, that same computer must be corfigured to com-
municate with all other computer networks that are of interest to the user of cellular telephone 100.

Hence, according to the principles of this invention, the client process on a two-way data communication device can
initiate an interaction with a particular server computer. The server computer transmits (i) information to the dient proc-
ess o generate a user interface, and (ii) a resowrce locator for each possible selection by the user from the user inter-
face. The resource locators can address applications on the server oomputer applications on over server computers,
or ari application on the server computer that in turn accesses other server computers Cansequently, the user of a two-
way data commuinication device is limited only by the applications pmvrded on the server computers.

Further, the user can be provided new and/or updated capabilities by maoditying the applications on the server com-
pulers There is no requirement that the client process be changed for a new or updated application. The client process
must only interpret the information received from an application and transmit a.message- for additional information.
These operations .are unaffected by a new or updated application. Consequently, as noted above, this invention does
not require drslnbutlon of application updates or new apphwtrons 1o the end user ol the two-way data commumnication’
device.

Figure 5 is an illustration of another embodiment of airnet network 150. In thrs embodrmenl the messages lrom a:
two-way data communication device, €.g., devices 100, 101, and 102 are drrected to an airnet network transtator 500.
Airet network translator 500 and a particular two-way data communication device, e. g..-any one of devices 100,101,
and 102 communicate using the protocol for point-to-point communication on the particular network linking aimet net-
work translator 500 and that two-way data communication device. For example, if data capable cellular telephone net- -
work- 110 is.a cellular digital packet data network, either the fransmission contro) protocol (TCP) or the user datagram
protocol (UDP) can be used. . -

" Airnét network translator 500. transfers data belween the iwo-way data comrnumcahon device and the selected
computer network after translator 500 validates the commumication path as explained more completely below, and

- encrypts the message transferred to the computer network it necessary. In addition, airnet network transtator 500 col-

lects transaction. and billing information coseemning the communication between the two-way data communication
device and the designated computer network. Specifically, airnet network translator 500 provides access control for -
paying semces and a Iogg:ng mechanism for billing. Airnet network transiator 500 can also provide'a directory service

to users: = &

" Figure 6 is a block diagram of a typical GSM dlgatal cellular telephone Each of the hardware components in cellular :
telephone 600 is known to those skilled in the art and so the hardware components are not described in detail herein.
The compiled and linked processes of this invention are stored in ROM 601 as a client module 602 and support mod- -
ules 603..Upon activation of a predetermined key sequence utilizing the keypad, physical layer processor 610, that is
sometimes referred to herein as a microcontroller, initiates a clientprocess using dient module 602 in ROM.601.

In this embodiment, client module 602 includes a plurality of manager modules, as explained more completely
below. The particular manager modules utilized is determined by the characteristics of the particular cellular telephone

100 in which dient'module 602 is implemented. Client module 602 must include ‘manager modules-to interface with . -

modules that control the particular hardware in cellular telephone 100, a manager module to interface with the particular
cellular telephone network protoco! used by cellutar telephone 100, and a manages module to-interpret the card decks
received. Therefore, the particular manager modules described herein are only illustrative of the principles of this inven-

“tigh and are-not intended tolimit the invention to the specific modules described more completely below.

In this embodiment, the client process controls the operations of-a plurality- -of cellular telephone dependent support
processes that are stored in ROM:601 such:as a display-module, a Keypad module, ar_ld a network and terminal control-

..module, that were referred to above collectively as supportmodules 603. The combination of the dient process, display

process, keypad process, and network and terminal control process are considered foreground tasks by the microker-
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nel in cellular telephone 600. Also, herein module and process are used interchangeably, but those skilled in the art will
appreciate that the module is the computer software as stored in a memory, preferably, a ROM, of celiular telephone
600 and the corresponding process is the execution of the module by the microcontroller in cellular telephone 600.
Again, note that this invention does not require a separate processor and instead can utilize the processing power that
already exists in cellular telephone 600, because as described above; the client process of this invention is so lrght-
weight.

The user interface for cellular telephone 600 determines the version of the user interface manager module that is
stored in ROM 601. In one embodiment, the parameters used to define the user interface level are the display resolu-
tion, the pixel access of the display, and the support of soft keys One definition of the user mterface levels is given in
Table 1. : .

TABLE j
] USER INTERFACE LEVEL DEFINITIONS
Level 1 Textonlyl or more Imes 1210 15 characters per line; andnosoﬂkeys
Level 2 Text only; 4 or more lines; 20 to 25 characters per line;-and soft keys
Level3 | Pixel.access; 150 by 75 pixels or larger; and soft key& . i

. The user interface manager module presents data to the display modute which in tum drives display screen 605;
and captures data entered by the user on display screen-605. In response to lhrs mformahon the client process pre-
pares a message for transmission by a network manager module. '

To more completely explain the operations performed over aimet network 150, Figure 7 is a block diagram that illus~
trates the various oomponenls in one embodiment of this invention of cellular telephone 700. Those skilled in the art will’
appreciate that cellular telephone 700 includes circuitry and.software similar to that illustrated in cellular telephone 600
for voice and data operatnons supported by cellular telephone 700 in addition to the modules for operation on aimet net-’
work 750. Similarly, server computer 743 includes other software and hardware that is known to those skilled in the art -
and sois not illustrated in Figure 7 for clarity.

In this embodiment, client module 702 in digital cellular telephone 700 that is execuhng on lhe mlcroconh'oller of :

: telephone 700, communicates with server computer 743 over cellular digital packet data (CDPD) network 710. Cellular

digital packet data network 710 is used to ilustrate one embodiment of this invention on one two-way data communica- -
tion network. The principles of this invention can be used with a wide variety of twoway data communication networks:
For example other two-way data communication networks for cefiular telephones that may be used include TDMA,

* CDMA, ‘and GSM circuit switched data networks; and the AMPS analog cellular network with a modem. Similaity, for

two-way pagers, two-way data oommm:wtlon networks include PACT or othet pnomy two—way paging networks wnh
data transport capability. . .

-Prior to"considering the operation of this. conl:guranon ol airnet network 750 in more demil another. aspect of thls -
invention is required. Specifically, a technique is required for. conveying: mslmcbons from digita! cellular telephone 700- s
1o a server application on server computer 743; and conversely. - .

‘Atelephone interaction description language (PIDL) is defined for use by service developers ‘A xemunal mteracuon
language (TIL) is a distillation of the telephone interaction description language and describes the same interaction o .
digital celiutar telephone 700 as the telephone interaction description language describes to computer 743,

- With the exceptions described more completely below, a process in the terminal interaction language is a-com-'
pressed version of the same process.written in the telephone interaction description language. The terminal interaction .
language allows easy parsing on the two-way data communication device, which in turn makes the ‘client smaller than
a client for the telephone interaction description language that is readable by humans, but is not ophmazed for parsing
by a machine.

The compression: from the telephone interaction descnpuon language to the terminal interaction description lan-. -
guage is done typically. at run time because 'some cards are.computed cards and so cannot be precompiled. A wide

" variety of techniques can be used to convert the telephone interaction description language to terminal interaction lan-

guage. The important aspect is that, if bandwidth across the cellular telephone network is fimited, a compressed form
of the telephone interaction description language is:.used. .

Preferably, each data.type is compressed to facilitate optimal transler over the two-way data communication net-'
work. For example, the verbs in the telephone interaction description language are compressed using a binary tokeni--
zation. :Graphics are compressed using run length limited compression and text is compressed using any one of the
well-known techniques for text compression. While compression of the telephone interaction description language is-

not required to implement this inverttion, compression makes the invention more efficient by utifizing the bandwidth of < -
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the network more effectively.

Instructions in the telephane interaction description language and in the terminal interaction Ianguage are grouped
into a deck and a card. Each deck includes one or more cards. A card includes the information, i.e., a set of telephone
interaction description language, required to generate a screen. As indicated above, a screen can be larger than the
number of fines in a display screen. Other equivalent terms for a card indude a page and an atomic inferaction. Thus,
a card deck is simply a group of screens. The number of cards in a card deck is selected to facilitate efficient use of the
resources in the two-way data communication device and in the aimet network. -

For simplicity, in this embodiment, each card is a single operation. Herein, an operation is defined as a related set
of actions such that the user does ot éncounter an unanticipated delay in moving from one action to the next, i.e, the
user does not have to wail for client module 702 to retrieve another card deck from computer 743. Also, a deck may
include ‘definitions of soft keys that stay in force while the deck is active, i.e, being executed by the cellular telephone’

microcontrolier.

Computer 743 may contain stored static telephone interaction descnptlon Ianguage decks. Computer 743 also gen-

ersites telephone interaction description Ianguage decks in r%ponse to data from, or choices made by, the user of cel- ~

huar telephone 700.

Inthe embodiment shown in ﬁgure 7, oomputer 743 converts a telephone mteractuon description language deck to
a terminal interaction language deck, that in turn is transmitted to cellular telephone 700. The terminal interaction lan-
guage is designed so that decks can be stored unaltered in memory 716 of celdar telephone 700 and referenced
directly with little. or no parsing. While telephone interaction description language decks on computer 743 may contain
references to images, a terminal interaction language deck containg the images at the end of the deck. Thus, if a par-
ticular two-way data communication dévice does not support display of images, the images are easily stripped from the:-
termmal interaction language deck before the deck is transmitted to that particutar two-way data communication device.

- As indicated above, each interaction with the user of cellular telephone 700 is described by a deck or a series of’
decks. Logically, the user refrieves a terminal ineraction language deck:stored in a memory 716 of cellular telephone .

" 700 after receipt from computer 743 over CDPD network 710. The user reviews the information displayed by cards.in.”
- thedeck and makes choices and/or enters requested lrﬂomtatton and then requests another deck. as dascribed above"

with respect to F‘gures 2Ato 2H, for. example. .

" When the user receives a deck, the first card of lnformatlon ts dlsplayed on display screen 705. Typtcally as shmvn
above the first card is téxt, an image, ora combmatuon of animage and text. After the user has reviewed the first card,
the user hits a NEXT key to view the next card in the deck Similarly, a user can return 1o a previous card in the deck by *
using a PREV key. Thus, using the NEXT. ‘and PREV keys, the user can ‘navigate back and forth through the dedk..
Within a card, the user uses.a scroll key or keys to move the portaon of the card displayed up and down. This description -
of a particular method used to navigate through a deck and within-a card is.not intended to limit the invention to this’

" particular method. Inview of this dlsclosure those skxlled in the art will be able to use a wide vanety of ways to navagate

throughadeck and within a card. :
Cards, in this embodiment, areoneotthreetypes admlaycard achoncecard and an entry card. Independent:

" -ofthetype of card, the card can contain text and images. In addifion, the invention is not limited to these three particular

types of cards. The definition of the three particular types of cards is used to facilitate a desmpbon of the invention and
to assistthe developer's in organizing ‘applications.

Adisplay card gives information to the user to read. The dlsplay comem caninclude any one of, or any oombmatlon-
ottext,an image, and asoﬂkey The soft key is in eﬁectonlywhnlemedisplaywd is active.

- A-choice card displays a fist of choices for the user. The choices are automatimlly presented in & fom'lat epeaﬁed
on the choice card. See Appendix |, which is a part of the present disclosure and is incorporated herein by reference in’
its entirety. As explained above, the user makes a choice by depressmg the key corresponding to the choice. '

- An entry card is used to obfain input data from the user. An entry card displays one or more entry lines.-Typically,

" each entry line mcludes a display followed by an emry lme The entry line, in this embodiment, can be for erther numeric

ortextdata. |

In this embodiment, choice and entry cards preventthe user from movmg to the next card until the user has entered
the requested information. When the user reaches the last card in a deck and hits the NEXT key, a request for a new
deck is. initiated. The deck requested is determined by either the deck that the user has completed, or by the choices:
made by the useér. Also, when the deck is completed, ‘the choices and/or data entered by the user typically are transnut-'

"“ted along with the requect for the new deck to computer 743.

Appendix | is one embodiment of a syntax for the telephone mterachon desmptlon language and the terminal inter-
action language of this invention. In one embod:mem the telephone interaction description language is described using
a subset of the standard generalized markup |anguage Only a subset of the standard generalized markup language is
utilized so that telephone mteracbon description language parsers also can be written easily using snmple tools like fex
and yace. -

Returning to operation over airnet network 750 cellular- telephone 700 includes a display module 712, a-keyboard
module 711, a clientmodule 702, and a UDP interface module 714. In this embodiment, module 702 is stored in a non-
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volatile memory (not shown) of telephione 700 and is executed by the microcontroller (not shown) in telephone 700.
Modules 711, 712, and 714 operate under the control of client module 702.

Client module 702 includes instructions that direct the microcontroller in ceflular telephone 700 to perform the oper-
ations described more completely below with respect to Figures 8A to 8D. The operations include sending uniforin
resource locator (URL) requests 1o HyperText Transter Protocol (HTTP) server 748, parsing and displaying a TIL deck
or decks refumed by HTTP server 749, and generating new URLs based on the user's key presses. For a description
of HTTP server software and platlourms that can run the HTTP server software, see, for example, lan S. Graham, The -
HTML: Sourcebook, John Wiley & Sons, Inc., New York, Chapt. 8, (1995), which is incorporated herein by reference.

User datagram protocol (UDP) interface module 714 couples CDPD network 710 to client module 702, and allows
client module 702 to communicate using UDP over COPD network 710. The user datagram protocol is well known to:
those skilled in the art and is documented extensively. UDP interface module-714 supports transmission-of simple
stand-alone messages between the connection partners.

Display module 712 is a display driver that couples client module 702 to display screen 705 and so allows client

" module 702 to specity the information presented on display screen 705.-The user interface manager module within cfi-’

ent module 702 converts the display information in a card to instructions for display module 704 which in turn provides
signals that drive the hardware that controls the operation of display screen 705: For example, if-the TIL deck indudes
an image, the.user- interface manager module determines whether the active card calls for display of the image. I the
active card directs the user interface manager module to display the image, the user interface manager module passes-
the image in memory 716 to display module 712, which in tum displays the image on display screen 705.

Keyboard module 705 couples keypad 715 to client module 702, ‘and stores data representing keys pressed by the
user on physical keypad 715 i in memory 716. .Keyboard module 705 notifies chent module 702 when the user has.
pressed a key.. R

When dlient module 702 is notmed of a key pr%s the user mlerface manager module within cient module 702
passes information about the key press to display module 712 that in tum displays the appropriate character on display
screen 705, if an entry card is active. if the user lntefface manager module determines that-a choice card is active; and:
the key press corresponds-to one of the choices, the user interface manager module sends instructions to dnsplay mod
ule 712 that result in the choice being identified for the user, e.g., highlighted as described above. - .

- In addition to HTTP server 749, host computer 743 inchudes a UDP interface module 748, CGI programs 761" stored
mamemory75501host computer 743, and TIL decks 760 stored in memory 755. . .

HTTP server 749 uses UDP interface module 748 to send-data to and receive data from CDPD:network 710, TIL
decks 760 are TIL decks that can be accessed by HTTP server 749, Static files containing PIDL decks are converted
to TIL decks only once on HTTP server 749. CGI programs 761 are common gateway interface programs that produce -
PIDL decks that are used by HTTP server 749 to produce TIL decks that i in turn are transmitted via UDP interface mod-
ules 748:and 714 and celludar telephone network 710 to client module 702. In this embodiment, the services availablé-
over.airnet network 750 are apphcabons accessible by HTTP sesver 749 on Internet 140 for which a service' developer
has written a PIDL deck, or:a-CG! script that in turn generates a PIDL deck, and is stored on computer 743. ’

The architecture in Figure 7.demonstrates some lmportam aspects of this invention. First, the. applwahm the
PIDL decks and CGI scripts in this embodiment, are: independent of the particular two-way data communication net-
work. For HTTP server 749 to communicate over a different two-way data communication network that does not support
UDP only UDP interface module 748 must be changed. The applications are unaffected by such a change. - ’

Second, the applications on HTTP server 749 are independent of the two-way data communication devnce with.
which HTTP server 749 is interacting. An appllcatxon on HTTP server-749 can communicate with any two-way data
communication device that indudes the appropriate client and amodule to transmit.and receive data oves the two-way'
data communication network. These two facts mean that an investment in developing an application is insulated from
either advances in two-way data communication devices, or advances in two-way data communication network technol-

Figures 8A to 8D are a process flow diagram for one embadiment of this invention. Initially, when the user initiates
communication over airnet network 750, client module 702 initializes a work space in memory 716 of cellular telephone
700 .and then, in get home URL process 801, stores a URL in the work space. According to the principles of this inven-
tion, in one embodiment, each cellular telephone that utilizes the airnet network has-a home URL stored in a non-vola-
tile memory that is used to retrieve a-home cand deck for the celitar telephone. In another embodiment, the cellular-.
telephone obtains the home URL from server 749. Thus, in get home URL. process 801, dient module 702 obtains the
home URL. Herein, a URL is an example of a specific embodiment of a resource locator. .
- For example, in get home URL. process 801, chent module 702 obtains.a home URL, such as
http:/fwww. libris.com/aimethome.cgi-

and stores: the home URL in the work space. The portnon of the home UFlL, httplwww libris.com, ndemmes a partxcular
HTTP server, i.e, server 749, on the world-wide web. The portion of the URL, /aimet/home.cgi, specifies a particular
common gateway interface program within CG) programs 761. The use of a URL pointing to a server on the world-wide
web is illustrative only is not intended to limit the invention to applications on the workd-wide web. In general, cellular
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telephone 700 obtains an identifier, i.e, a resource locator, of a home application on a home server that is executed by
the servér when the celular telephone initially becomes active on aimet network 750, and stores the resource locator
in the work space. .
-Next in create HTTP request process 802, client module 702 corverts: the URL in the work space to a HTTP
request. For example, for the above URL, create HTTP request process 802 generates a method field, suchas =~
GET /airethome.cgi HTTP/1.0

The GET method is part of HTTP. Thus, the format for the GET method is known to those skilled in the art. Also this:
particular form of the method is used because a specific server connection i is established by cellular telephone 700 and
so identification of the server is unnecessary. Nevertheless, briefly, this command instructs server 749 to execute appli-
cation home.cgi and execution of application home.cgi in turn resuits in generation of a home deck and a subsequent
transmresron of the home deck to cellular telephone 700. HTTP/1 0 speattes the HTTP .version used by. ctrent module
702 in cellular telephone 700.

" In addition to the method field, client module 702 in process 802 oould also generate appropnate HTTP request
fields to pass information to sefver 749 about the capabilities of cliert module 702. The request fields can include infor- -
mation sa.rd:as fists of the MIME content- typesamptabletome client; lists of data encoding types acceptable to the-

only and is not intended to limit the invention to the parhcular request fiekis dweribed herein. Any request field defined

‘ by HTTE. can be utilized by client module 702, However in this embodiment, the defaults are utxlrzed and so no HTTP

request fields are generated. .
Typical HTTP methods that can be generated in HTTP requeet process 802 area GET method forrequestrng either -
a TIL deck trom server 749, or execution of a common gateway mtertace program on server 749; and a GET method

'request toa oommon gateway mterface program with data, eg.a query string appended to the URL. In either.case; a-

URL is transmitted to server 749 within the partrcular message. After create HITP request process 802 is complete
client process transfers to transmit request process 804. K
However, if the transmrssron control protocol is used rnstead of UDP chem module 702 wouk access'a TCP ‘mod-
ute in establish server oonnecuon process 803 that replaced UDP module 714. Smce in this embodiment, UDP is used,
establish connection process 803 is enclosed bya dashed line in Figure 8A to indicate that this procecs rs unnec&sary

 when using UDP.

* L I éstablish server connection process 803, a vrrtual connecuon would be made over CDPD. network 710 between

TCP interface module 714 and a TCP interface module in HTTE server 749 so that data coukd be transmitted between
cellular telephone 700 and corrputer 743 using TCP, e.g., buﬂers to support data exchange are defrned The establrsh—

ment of a TCP connection is well-known and so is not described further

< In Fgure 8A,a dashed line connects establish server oonnectron process 803 wrth estabhsh dient connectton proc-
ess 860; thatis also dashed, that is performed by HTTP server 749 Thrs lnd'tcat% that both. clrent module 702 and
server 749 are fequired to complete process 803,

“'When the TCP virtual connection is ‘established, cﬁem module 702 transters prooossmg from estabhsh server con-
nection process '803 to transmit request process 804. Srmilarly. server 749 transters to request received check 861, in" .
which server 749 waits untit a request is received. Establish clrent cornection process 860 is not needed for UDP and ./
s0 HTTP server 749 initiates processmg in req:est recerved check process 861. Process 860 is enclosed wrthm a;

o dashed fine box to indicate that the process is used only for TCP

- In ransmit requost process 804, the HTTP request is sent trom lhework areain telephone 700 to HTTP server 749 '
Agam a dashed line connects process 804 of client module 702 to réquest received check 861 that is performex by
HTTP server 749 to indicate that the check is dependent upon information from client module 702. When the transmis-.
sion of the request is complete, client module 702 transfers to response received check 806.

Upon receipt and storage of the HTTP request, request received check 861 transfers to service requwt process
862 in which HTTP server 749 initiates service of the received request. In service request process 862, if the HTTP

: requeet only secks transfer of a statlc deck. HTTP server 749 retrieves the' requested static deck from TIL decks 760.

" - "Conversely, if the request requires server 749 to obtain. data from the Internet or to append data to'a particular file, -

server 749 launches the common gateway rntertace appﬁcatnon addressed in the reqt.uest and passes the data in the’

- HTTP request to thrs applrcahon for further procmng

For’ example it the user of cellutar telephone 700 requested a tax asin Frgure 2F, the HTTP requwt rdentrﬁa; a
common gateway interface application in CG! programs 761 thataccepts as input data the telephone number and grabs
the information to be faxed. The CGI application generates an e-mail transnnssron to the fax gateway. Similarly, for a

stock quote; server 749, in response to the HTTP request. launches a common gateway interface applicationthat sends
© outa stockquery over Intemet 140 10 a stock quote service provrder using the ticker tape symbol passed as input data

by server 749 to the common gateway intertace application. When the response to the stock query is received, the com-
fnon.gateway interface’ apphwtron builds a PIDL deck that. includes the data in the response to the stock query. - -
Upon completion of servicing the request, HTTP server 749 converts the PIDL deck to a TIL deck and returns the

17

Petitioners' Exhibit 1011, Page 100



15

45

EP 0779759 A2

TIL deck to client module 702 using UDP in transfer response process 863, that is connected by a dotted' liné to
response received check 806 in client module 702. As the TIL deck is transferred, client module 702 stores the deck in-
memory 716.

After the TIL deck is transferred, HTTP server 749 closes the process for responding to the message from cellular
telephone 700. All the information needed by client module 702 to generate a user interface on display screen 705 and’
for responding to any selection or data entry presented in the user lnten‘acg is included in the TIL deck. Consequently,
client module 702 only has to interpret the TIL deck and interpret the user input to transmit the next message to HTTP-.
server 749. The state for the HTTP server is defined in the next message. Consequently, HTTP server 749 is stateless
because HTTP server 749 does.not retain state mformanon concemmg aresponse to a message after the mwsage is’
transmitted. :

However, in another embodiment (not shuwn) aserver coulcl retam state information concermng each mterachon
with a client module. For example, if the Server transmitted a choice card to the client module, the server would retain
state information indicating that a choice was pending from the client module. In this embodiment, when the user makes
a choice, e.g., depresses key iwo to indicate choice two, the choice is transmtted to the server which in turn accesses

' the URL assodiated with choice two. if this URL addresses another appﬁmon the server executes that application. -

Thus, in this embodiment, the server refains state information concerning each interaction with-a client module. In view’
of this disclosure, those skilled in the art can implement the pnnqpl&s of this mvenhon uhlnzmg a server that retains state .
information when such a client/server combination is advantageous. . E

Returning to the present enibodiment, when the TiL deck is received, client module 702 leaves response received
check process 806 and transfers to process first card 808. However, if TCP is used instead of UDP, dlient module 702
upon leaving check 806 would close the virtial TCP connection in transmission completed process 807. Upon closing
the virtual TCP connection, processing would transfer to process first card 808. Again, transmission complete procem
807 is enclosed within a dashed line box to indicate that process 807 i is used only with TCP.. )

_In process first card 808, dient module 702 parses the TIL deck and lmerprets the first card Processing lransfets
from process first card 808 to generate display | process 809. .

In generate display process 809, client module 702 passes the data tobe displayed in the first card to dlsplay mod-
ule 712. Display module 712, in response to the data, drives the text and images in the data on display screen 705,
Generate display process 809 transfers processing to key press check 820 through node 813. In Figures 8A to 8D, any”
circular node with the same alphanumeric character and reference numeral is the same node. The circular nodes are”
used to establish connections-between the vanous procemes in the method of Figures 8A to 8D vmhout clunenng the
figures with a number of connection lines. ’

“Client module- 702 waits in key press check 820 for the user.to press akey on keypad 715 of cellular lelephone 700 o
In this embodiment, cellular telephone 700 is assumed to have the capabiiity to support two soft keys, a scroll-up’key,’
a scroll-down key, a previous key, a next key, and keys zero to 9 that are configured in the standard telephone keypad
configuration. in view of the following dlsclosure if one or more of these keys are not present, one of skillinthe art can -
alter the method tor the particular configuration of the cellular telephone keypad, or other two-way data communication:
device keypad. For example, if the cellular telephone included a home key, the key press processing described more
con’plelely below would mdude a check that detecled when the home key was_pressed and would in turn transter to -
get home URL process 801 : :

. Briefly, the processes in Figurés 8Bto BC ldemrfy the key pressed by lhe user, identify. the action requ:red and then.
transfer to a process that implements the action required. Specifically, when a-key on the keypad.is pfessecl keypad -
module 711 stores an idemmet for the keylnwork memory 716 and notifies.client module 702 of the key press.-Upon ..
receipt of the notification 1rom keypad module 711, client module 702 reads the storage location in work memory 716
to determine the key pressed and fransfers process:ng ‘from key press check 820 to scroll key check 821. .

In scroll key check 821, crlem module 702 determmes whether the user, pressed either of the scroll keys. i a scroll
key.was pressed, processmg transfers to ad;usl d:splay process 822 and ctherwise to display card check 823.

" In adjust display. process 822: cllem module 702 determines which of the scroll-up or scroll-down keys was
pressed. Client module 702 then.sends |mormahon to display module 712 so that the current display is either scrolled-:
up one line or scrolled- down one line. if the: scrdl key would move the cﬁsplay beyond a boundary of the current mrd _
the scroll, key press is ignored in. adjust dnsplay process 822 ‘

In response to the information from dient module 702, d:splay modde 72 adjusts the ‘screen- dlsplay on d‘ isplay -
screen 705. Client module 702 translers promng from adjust dlsplay process 822 to key prws check 820 through
node 813.

I a scroll. keywasnotpre&sed pmoessmglspassedthroughsaollkeyched(&l todlsplaymrdd\edcazs Client
module 702 takes action:that depends.on:the particular type of card that is currently being displayed on.display screen
708. lfmememmrdnsadvsplaycard dlemmodule702pa$&mwghdlsplaycardched<823msoﬂkeyched€
828, andotherwnselransferslochouoemrddte&&& .

Assuming for the moment that the current card is not a display card, choice card check 824 determines whelher the.
current.card is a choice card. Iflhewnefncardlsammcecard client module 702 passes through choice card check
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824 to choice key check 826, and otherwise transfers to data key check 826.-

Assuming for the moment that the cuvent card is neither a display card nor a choice mrd the current card must be
an entry card, because in this embodiment only three card types are defined. Thus, client module 702 does not check
for an entry card. Rather, data key check 826 determines whether a valid data key was pressed. In this embodiment;
the data keys are keys zero to nine on the key pad, and the # key. In other embodiments, other combinations of keys
could be defined as data keys. If the pressed key was one of the data keys, data key check 826 transfers to process
data entry 827 and otherwise transters to soft key check 828.

In process data entry 827, client module 702 knows whether the predictive text entry process is turned-on, because-
one of the parameters on the entry card specifies whether to use the predictive text entry process, as described in
Appendix |, which is incorporated herein by reference in its entirety. :
_ lithe predictive text entry process i$ not turned-on, client module 702 in process data entry 827 enters the pr&esed
key value in a text entry butfer in work memory 716 at the appropriate location. Also, client module 702 sends informa-'

tion to display module 712 so the value of the prssed key is displayed in the appropriate location on drsplay screen 705

by display module 712..

If the predictive text entry process is turned-on client modu!e 702 uses the novel predichve text emry process in
process data entry 827, as described more oon'plelely below with respect 10 Figures 9, 10A to 10T, and 11, to deter-
mine the letter to select from the set of letters associated with the pressed key. After the predictive text entry process
determines the appropriate letter, a value representing the letter is stored at the appropriate location in the text buffer
in work memory.716.:Also, client module 702 sends information to display module 712 so that the letter is displayed in
the appropnate location on display screen 705. Upon completion of process data entry 827, client module 702 transfers -
processing through node 813 to key press check 820.- -

- The previous description assumed that the current mrd was an entry card, but if the current card is a chorce card,
choice card check 824 transferred to choice key check 826. In generate display process 804 for the choice card, each
of the choices are labeled according to information.on the choice card and some or all of the choices are displayed on
display screen 705. Thus, choice key check 826 determines whether the pressed key corresponds to one of the
choices. If the pressed key is one of the choices, client module 702, in one embodiment, sends information to display -
module 712 to indicate the selected choice. Client module 702 also transfers from choice key check 826 through node-
831 to store identifier process 850 (Fig. 8D), thatis described more completely below. Conversely, lf the pressed key is
not one of the choices, choice key check 826 transfers to soft key check 828.. ;

Soft keys can be specified both for a deck as a whole and per card, i.e., a physical key on the keypad is specmed :
as a soft key as described moré completely in Appendix |. Each soft key specification mcludes an identifier that defines

4 the action to be taken when the soft key is pressed.

- When a soft key is specified for a deck, the soft key remains in effect for the entire deck. However when a soft key
is specified for a card, the card soft key speafrcatron temporarily ovemdas the coresponding deck soft key specifica-
tion, i.e., the deck soft key specification for the same physrcal key as the card soft key specification, while the card is
visible, i.e., displayed on display screen 705. This override is done independently for the two soft keys. Thus, soft key
check 828 transfers processing to first soft key check 829 if the key pressed is one of the two possible physical soft keys.
Conversely, soft key check 828 transfers processing to next key check 840 (Fig. 8C), it neither of the two possitle phys-
ical soft keys is pressed by the user.

Infirst soft key check 829, client module 702 determines whether the pressed key corresponds to the first soft key. °

¢ the pressed key is the first soft key, check 829 passes the active identifier for the first soft key to store identifier process
" 850 through node 831: Conversely, if the pressed key is not the first soft key, procwsmg transfers from check 829 to

second soft key check-830. .

It the pressed key is the seoond soft key, check 830 pass% the active rdenhfrer for the second soft key to store rderr
tifier process 850 through node 831. Conversely, it the pressed key is not the second soft key, e.g., a physical key that
can be defined as a soft key was pressed but neither the current deck nor the current card defines a soft key for ihat :

physical key, processing transfers from check 830 to key press check 820 through node 813.

" When pressing transfers to next key check ‘840, client module, 702 determines whether the pressed’ kay was the
naxt key. If the next key was pressed, processmg transfers to display card check 841 and otherwise to previous key
check 846.

It a display card is the currem card, the next key is used to move to another card in'a deck, or alternatively to
another deck. Thus, display card check 841 transfers processing to last card check 842 when a display card is the cur-
rent card, and otherwise to entry card check 843.

Last card check 842 determines whether the current card is the last card in the deck. if the current display card is
not the last card in the deck, last card check 842 transfers processing to read next card process 845, which in turn reads
the next card in the deck and transfers through node 812 to generate display process 809.

If the current display card is the last card in the deck, the deck includes an identifier that specifies the location to
transfer to from the last card. This identifier can be a URL to another deck, to a conmon gateway interface program, or
an address for a card within the curent deck, for example. Thus, last card check 842 transfers through node 831 to
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store identifier process 850 when the current display card is the last card in the deck. . o

If the current card is not a display card but is an entry card, display card check 841 transfers to emrycardched<
843. In this embodiment, the next key.is the predetermined key used to indicate that all the data for an entry on an entry
card has been entered. Thus, if the current card is an entry card, entry card check 843 transfers processing to store

5  data process 844, o

Store data process 844 stores the data entered in at an appropriate location in memory that is specified in the cur-
rent entry card. Typically, the data is combined as an argument with a URL and stored. Upon completron store data
procass 844 transfers through node 810 to create HTTP request process 802 (Fig. 8A).

: When the next key is pressed, if the current card is neither. a display card nor an entry. card, the current card is a

10 choxce card. However, asindicated above, in this embodiment client module 702 requires that the user make a-choice
and does not allow use of the nexikey Consequently, if the current card is not an entry card, emrycardched(m trans~
fers processing through node' 813 to key press check-820. :

The previous discussion assumed that the next key was pressed and so next key check 840 transterred processing
to display card check 841. However, if the next key was not pressed, next key check 840 transfers processing to previ--

15 ous key check 846. If the previous key.was pressed check 846 transfers to first card check 847 and otherwise returns '
processing o key press check 820.
First card check 847 determmes whether the currem card is the frrst card of a deck. I the current card is not the'
- first card, pmcessmgtansfersfromﬂrstmrddred&?toread prewouscarda‘ts which in tumn reads the previous card
- and transfers to generate display proc&ss 809 through fiode 813. Conversely,-if-the current - card is: the first card,
20 processing transfers to home deck check'848. .

1 the curtent card is the first card in the home deck, there is notaprevrous wdand s0 homededchedctransfers,
processing o key press check 820 through. node 813 and so the prewous key press is ignored. I the current deck is not
the home deck, home deck check 848 retneves the ndenhfrer for the prevnous deck and transfers through node 831 to
store identifier process 850. . .

25 Store identitier process 850 is reached through node 831 from several different pomls The operations in store iden-
tifier process 850 are the same iespective of the particular process that transiers to process 850. In-each instance; an
identifier is passed to store identifier process 850 and process 850 saves the identifier in working memory 716..The
identifier can be, for. exanple a'pointer to another location in the cuirent card, an address of-ancther card in the current:
deck, aURLtoa deck: stored in working memory. 716, a URL to a TIL deck in TIL decks 760 on computer 743, or per-

30 haps, a URL to a common gateway interface program in CGI programs 761 on compter 743. Tms, process 800
cheds the stored identifier to determine the action required. - .

Specifically, in identifier to current deck check 851, dient module 702 determines whether'the rdenhﬁer isto-acard
in the current deck. If the identifier pomts to the current deck, check 851 transfers processmg 1o refrieve data procm
852 and otherwise to URL to local deek check 853, :

35 -In retrieve data process 852, client module 702 retrieves the mformahon stored at the lownon indicated by the rden-

* tifier from working memory 716 ‘and processes the information. Retrieve data process 852 transfers through node 812
to generate display 809 (Fig. 8A) that was described above.

URL to local déck check 853 determines whether the identifier i isa URLto adeck that is stored in wurlong memory
716, e.g., cached. If the deck is stored locally, check 853 transfers to rétrieve local deck 854-which in turn' moves the - .

40 local deckinto the storage focation for the current deck. Retrieve local deck 854 t!ansfers processmg through node 81 T
to process first card 808 (Fig. 8A), that was described above. - :

" H the idenitifier is neither to a location in the current deck, nor to a local deck, the idermﬂer isa URLtoanobjecton'
computer 743. Thus, in this case; check 853 returns processing to create HTTP request 802 through node 810.

Process 800 continues so long as the user continues to enter and process the information provided. In this embod-

45 iment, process 800 is terminated, for example either by the user powering-off cellular telephone 700, selécting a choice
or entry. card that discontinues operabons of client module 702, or remnmng inactive for a hme longer than a hme—out
peériod so that client modile 702 shuts itself down.

R T To further illustrate the operations inprocess 800, consider the followmg example which s Feturned to client module

A S 702 as a TiL deck in. response toa HTTP request generated by process 802. For readability, Table 2 presents the deck -

: ' ; 50 - in PIDL. In this example, all 'of the choices are for applications on the same server. However. in another errbodlment
each URL could address any desrred combmahon of servers, :
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TABLE 2
EXAMPLE OF PIDL CHOICE DECK

FIDL

(CHOICE) .

(CE URL=http:/iwinw Jbris.com/airmetnniNews
A CE URLbhthMiibriS.mnVairnethw)Wéathér
. . (CE URL.htth/wwwlibns com/a.meusss)smns
- (/CHOICE)

PIDL

In process “first card 808, chem modu!e 702 mterprets the mforrmhon m Table 2 and transters to generate dnsplay proc-
ess 809. In generate display process 809, client module 702 sends mbn'nahon to display module 712 so that the user
is presemgg with a list of three choices on display screen 705, i.e, a user interface for the choice card is generated:

1. News
2. Weather

T3.Sports

Generate dlsplay process 809 (Fig. 8A) transfers to key press check 820 (F' g. 8B). When the user pfesses the two
key on keypad 715, key press check 820 transfers through check 821 o display card check 823. - - -

Since the current card is a choice card, ched( 823 transfers processmg to choice card check 824, whvch in tum “
transfers to choice key check 826. Since the two key was pressed, and ‘that key is a choice key, check 826 transfers
processing to store: identifier process 850 (Fig. 8D). In process 850, client rmoduile 702 stores the URL correspondi ng '

totwo ie

" URL=htip//www. Ilbn&comlan rnetwww
in working memory 716. .
‘Since this URL is to an object on compuler 743 prooessmg transfers through checks 851 and 853 10 create H‘ITP

" request process 802, which in turn generates the request. When the HTTP request is transmitted to server 749, as

déscribed above with respect to process 804, server 749 in service request process 862 retrieves deck www from TIL
dedcs 760. An exarmle of the deck is g:ven in. Table 3. Again for readabxﬁty the deck in present herem in PIDL..

N TABLE3 ,

e © ... EXAMPLE OF A SECOND PIDL CHOICE DECK
Lo Teoo
- CHOICD

.. {CE UHL.htthlwww Iibns com/anmetlwww 17World
(GE URL=http:/iwiw lbris.com/aimetwww-2INational
(CE URL=http/www libris. comairnetiwww-3)State
(CE URL=http:/www libris comvairnetiwww-a)Local

- YCHOICE)
APIDL:

The deckin Table 3 |s transmﬂted to cenular telephone 700 and stored in memory 716 as desoribed abwe wrlh r%pect
topmc%seos The choice card suooossedmprocesssoaanddlsplayed in ptocess809 As a result of process 809,
the usér is presented with-a list of choices: :

1. World
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2. National

3. State
4. Local.

When the user makes another selection, the same sequence of processes as described above for the first choice
card is executed by client module 702, and another URL is stored that points to a program on server 749 that retrieves
the desired weather information and generates a deck with that information. This deck is transferred to cellular tele-
phone 700 and displayed.

As described above, if the current card is an entry card and a key is pressed, client process 702 reaches data key
press check 826 (Fig. 8B). If the pressed key is a valid data key, check 826 transfers to process data entry 827.

in one ermbodiment, process data entry 827 uses a novel predictive text-entry process for text entry. Recall that on
a typical telephone keypad, the keys are labeled with both a number and two or three letters. For example, the two key
is also labeled abe. This leads to some ambiguity when using the telephone keypad to enter text. Is the user attempting
to enmter an a, b, or ¢ when the two key is pressed?

In one prior art method, two keystrokes were required to erter each letter of text. The first keystroke identified lhe
first key and the second key stroke identified the specific letter desired on the first key. For example, to enter the letter
s, the user would first press the seven key that is labeled with letters p, r; and s.'Next, the user would press the three
key to select the letier s. While this method may work well for short sequences that consist of only three or four letters,
the method does not work well for English text. For example, if the user has already entered th and then presses the
three key that is labeled with letters d, e, and f, almost always the desired next letter is the letter . Therefore, making
the user press the two key is an extra and unnecessary step.

Client module 702 of this invention utilizes a novel predictive text entry process to reduce the number of key strokes
required to enter text using a telephone keypad, or any similar keypad. Using this process, in most cases a single key
stroke suffices to enter a single letter.

While this embodiment of the invention is described in terms of a telephone keypad, the principles of the invention
are not limited to only a telephone keypad. In general, the process described more completely below, can be extended
to any keypad where a single key is used to enter two or more letters. Further, the process is not limited to only letters,
but rather is applicable to any keypad where a single key is used to represent two or more characters. in view of the’
following disclosure, those skilled in the art.can use the principles of the predictive text entry process in a wide variety ‘-
of applications.

The system for predictive text entry includes a predictive text entry module 901 that in this embodiment is included
in client module 702, keyboard module 711, and a letter frequency table 902 that is loaded into memory 716, when cli-
ent module 702 is activated. Predictive text entry module 901 is used in process data entry 827 when specified by the
current entry card. Predictive text entry module 901 performs routine bufter management processes that are kmmn o
one of skill in the art and so are not described further to avoid detracting from the process. o

Predictive text entry module 901 stores a letter entry for each letter entered in a text buffer 903 in memory 716 In
this embodiment, letters Q and Z are assigned to the one key and the zero key is used to enter a space, period, and
comma, 1.e., the zero key provides punctuation. However, these assignments are illustrative only, and are not intended
to limit the invention to this particular embodiment. )

The first letter entered is placed at-the Jeft end of the buffer and each additional letter is placed in the left most
unused space in buifer 903. Thus, the last letter entered in text buffer 903 is the right most character. Letter frequency
table 902, sometimes referred to as a table of predictive letter entries, is a look-up table where each entry in the look-
table is addressed by three indices. The first two indices represent the two most recently entered letters in text buffer
903 and the third index represents the key that was pressed. Each predictive letter entry stored in letter frequency table
902 defines which of the letters associated with the pressed key to use given the previous two letters. For example,
since the is a commonly occurring string, the entry in table 902 addressed by (&, h, 3) returns e, or more concisely the
predictive letter entry 2 is returned to indicate that the second letter of the group of letters d, e, and f associated with’
the three key is the predicted Ietter Of course, letter frequency table 902 could.be altered to return more than a single
letter.

In this embodiment, letter frequency table 902 was empirically generated using a collection of e-mail. Appendix Ii
is a computer program listing that was used to generate letter frequency table 902 that is illustrated in Figures 10A to
10T. Briefly, the.computer program implements a process that sequentially steps through the data provided and (j) for

. each possible single letter determines the most likely letter that follows for each key on the keypad; and (ii) for each pos-

sible combination of two letters determines the most likely letter that follows for each key on the keypad. In this embod--
iment, the most likely letter is the letter having the greatest frequency after the single letter. Similarly, the most likely -
letter is the letter having the greatest frequency after the combination of two letters, If there is a tie in the frequency, the

first Jetter associated with a key is selected Of course, other measures of- lnker hocd could be used to generate the

enfries in table 902. - '
Thus, in Figures 10A to 10T the fnrstof the ten oolurms. ie, the left most column, is’ thetwo Ietter sequenceand

Petitioners' Exhibit 1011, Page 105



10

15

EP 0 779 759 A2

the first row, i.e., the top row is the keys on the key pad used to enter text. A combination of an entry in the first column-.
and a key in the top row is used to select the predicted text entry. Thus, using the example of th, this two key sequence
appears in the first column of Figure 100. When the three key is pressed, the letter in the row with th as the first entry
and in the column with three as the hrst entry, i.e., @, is retrieved. Attematively, if the four key is pressed, letter i is
refrieved from the table. . .

In this embodiment, table 902 is a buffer of two bit numbers. Each two bit number has a value in the range of zero
to three, and the two bit number represents a predicted letter for the pressed key. Thus, for a two key labeled with letters’
A, B and C, a zero represents A; a one represents B; and a two represents C. In general, the number of bits used is
determined by the key that represents the maximum number of characters. In this embodiment, the maximum riumber
of characters represented by.a key is three. The number of storage bits required is an integer S where S is'the smallest -
number-such that 2°*S is greater than or equal to the. maxrmum number of characters represented by a key. . o

In this embodiment, three indices i0, i1, and i2 are used generate a table index that in turn is used to access a par-
ticular predictive letter entry in table 902 of two bit numbers. Each letter is represented as a number, i.e., a letter-entry,
with letter A being zero, letter B being a-orie, letter G being a two, and so forth with letter Z being twenty-five. A space
element is assrgned a space element value of twentysnx Thus, in this - enbodxment, there are twenty—seven possrble
characters,

Upon the initial entry to process 1100 (Fg 11), Ietter mdca uo n and e were set to twenty-six in the mmal' :
processing of the entry card to indi icate that the loxt butfer is empty. Also, as explained more completely below, as each

" letter of text is entered, letter. mdlces i0 and i1 are l.pdated and stored in memory 716.

However, in another- ermodiment. an initialize indices process is the first operation in predictive text entry process
1100: In this embodiment, for the fnst Jetter entered, letter. indices i0 and i1-are set to twenty six; for the second letter

“‘entered, letter index i0 is setto twenty six and lefter.index i1'is set to the value of the letter in text busffer 903; and for all

lettérs entered after the first two, ‘the value.associated with next to the last letter in text buffer 903 is assagned to lener

_index i0 and the value associated with the fast ietter in, text buffer 903 is assigned to letter index it.

Punctuation key check 1101 determines whether the zero key was- pressed i.e., the key selected to reprosent
punctuaion. g

- if the zero key was prmed pfocessmg transfers from cheek 1101 to procm punctuation entry 1102. Procm‘ N
puncmauon entry 1102 sets index i2 to twenty-six,. and sends the space element value 1o display letter process 1108,
Dnsplay letter process 1108 transfers the space element value to display module 712 which in turn drives a space in the .
text entry on display-screen 705. This completes ‘the operamon of process data entry for a zero key press and so -
processxngretumstokeypressched(szo S :

. K the zero key was not pra;sed processing. transfers tl'rough punctuahon key-check 1101°in data entry process' o
1 100 to key one-to-nine check 1103, i.e., to a data entry key check. i the pressed key was any one of keys one to mne,i\
check 1103 transfers to set letter. index process 1104 and othenmsem rotate last entry process 1109.. )

In setletter index process 1104, one is srbtracted from the numeric  value of the pressed key and the resultmg value
is assigned to index i2. Set index process 1104 transfers to generate table index process 1105. -

- Géneraté table index process 1105 comblnes mdrces i0,itandi2 to create a table index. In thrs embodlment. table -
index TABLE INDEX is defined as:

TABLE_INDEX ={((i0 * 27) + |1) 9) + |2

" Upon completion of generate table index process 1105 generate text emry process 1106 retneves the two bit value in. -
the table at the location pomted to by table mdex TABLE INDEx and converts the two bit value to a letter represented- -

by the two bit value. :
Generate text entry process 1106 transfers to update index proc%s 1107 whrch in turn stores the value of lener .
index i1 as letter index I0; stores the value of the retrieved letter in letter indexi1; and stores the predicted letter intext

" buffer 903. ‘While thls step asumes that létter indicesi0, and i1 are stored and accessed each time in process 827,

alterahvely the last two letters in text bufier 903 can be retrieved and assugned to.indices i0 and i1, respectvely. as .
described above. . .
Update index process 1107 transfers to dnsplay Ietter proc&ss 1108 Dnsplay Ieﬂer process 1108 sends mformabon ‘
to display module 712 which in turn generates the predictad letter on display.screen 705. o
If the pressed keyrsnoloneofkeysonetomne i.e, is not a data entry key, processing transfers from check 1103-
to rotate last entry 1109, Recall that data key check 826 determined whether the pressed key was one of the zero to
nine keys, or the # key. Thus, since checks 1101 and 1103 determnedmatkeyszerotomnewere notpressed, the ondy -
key press remaining is the # key, i.e., the rotate entry key, which indicates the user wants a letter different than the one -
entered last in text buffer 903. In rotate last entry 1109, the last character, i.e.. the right most character, in text buffer-
903 is replaced by the next character in the set of characters assigned to the last key pressed before the # key was' *

" pressed.-Again, thauseofthe#keyrsﬂlustrahveorﬂyandrsnolmtendedtolmtmemvenhomomeuseoimatparbc-s

ular key to rotate an entry.
For example, if the lasidaaractermmetmbuﬂerSOSwasatamme#keyrspressed process1109d1angesthe

" tto u. fthe # key is pressed again, the u is changed to a v. Alternatively, it the last character in text buffer 903 was a u
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and the # key is pressed, process 1109 changestheutoa v. i the last character in text buffer 303 was a v-and the #
key is pressed; process 1109 changes the vtoat. lfindexilis stored as thelast character in text buffer 903 is rotated, -
index i1 is updated. . h

Text entry in cellular telephone 700 in different languages or contexts can be supported by using different letter fre-
quency tables. For example, for plumbers, the prediction table can be based on text about plumbing procedures. For’
Frenchmen, the prediction table can be based on French text.. Also, multiple letier frequency tables could be stored in
cellular telephone 700, or selectively transmitted to cellular telephone 700, and a particular letter frequency table would "
be selected on an entry card. .

In addition, an entry in the table can be more that a single Ierter and thus save even more key strokes. For example, -
if the text buffer comains sche then typing a 3 could return dule rather than just d. Further, this novel method of text
entry can be utilized with otherthan a cellular telephone. The method is applicaue o any device that has several char-
acters assigned to a single key.on a kéypad. .

In the above embodiment, the English aiphabet and a space elemem were used as the charamer set. Thus, the’

number 27 used in defining the table index is just the number N of characters in the set. Similarly, the number 9 used- ~

in defining the table index is just the number M of keys in the keypad that represent two or more different characters:
Hence, predictive text entry method of this invention is not fimited to text and is directly applicable to any keypad where
each key represents a plurality of different characters.

" In the embodiment of Figures 7, 8, and 9, client modu!e702andservermodule 749comrmmrcatewerCDPDne1— .
work 710. However, this architecture is illustrative only of the piinciples of the invention and'is not intended to timit the
invention to the particular architecture described. Client module 702 and server module 749 can use a wide variety of
two-way data communication finks to exchange resource locators, e.9., URLSs; and TIL decks. For example, the commu-
nications link could be a switched woice circuit.in which the client module and- server module communicate using
modems. Alternatively, the communications link could be any other packet switched network, so long as there is some
way for client module 702 to get requests to server module 749 and for server module 749 to send data back to dient
module 702. Further, a special purpose server could be used in place of HTTP server 749. For example, the principles .
of this invention can be used over various data transport mechanisms including circuit switched data and packet
switched data. These data transport mechanisms are being defined and implemented for most of the cellular network
standards including GSM, TDMA, and CDMA;

in-the configuration of airnet network 750 (Fig. 7) client module. 702 oommumcated directly with a server computer
743. In ancther- embodiment, as |l lustrated in Fi igure 5, the two-way data communication device first communicates with -
an aimet network translator 500 that in turn communicates with the appropriate server. In this embodiment, the opera:
tion of two-way data communication devices 100, 101, and 102 is similar to that described above for cellular telephone
700, except the method field in the request generated in: process 802hasa diffarem form. For exampla. usmg the same :
information as before, the method field in this embodiment is: .

_ GET http:/fwww libris.comvairnet /home.cgi?&cost=1 ANTPAL. 0

The method field includes the full address of the server, the expected cost of the service, ard the versionof the protocol
usedforoonmmwnngwnharmetnetwofkuanslatorsoo Thetw&waydataoomnumwhondevnceh*a:mme
HTTP request inchuding the complete URL to aimet network transiator 500.

Figure 12 is a more detailed block diagram that illustrates the structures in one embodiment of airnet network trans-
lator 500, according to the principles of this invention.: In this embodiment; aimet network translator: 500 is a computer :
running under the UNIX operating system. with an intertace to CDPD network 710. Such computers are well’ known to
those skilled in the art. Thus, herein only the structures and processes that must be added to such a computer are
described.

- Airnet network translator 500 supports internet protocol (IP) connections over CDPD network 710 and-with each
computer network with which tranislator 500 can.interact. In this erbodiment, each of the modules in network translator -
500 are processes that are executed by the processor in the computer. Control module 1201 is a daemon that listens
for transmissions over an IP connection from CDPD network 710. When control module 1201 accepts a transmission,
control module 1201 spawns an ANT request processor 1204, which in this embodiment is a process, as indicated
above. Whila in Figure 12, only one ANT request processor 1204 is shown, there is an ANT request processor spawned’
for each transmission that control module 1201 accepts and the ANT requast processor remams active umﬂ the com-
munication is terminated. .

‘Figure:13 is a process flow dragram that rllush'ates the operanon cf ANT request processor 1204 This process flow
diagram considers transmissions.that utilize both TCP/IPand LUDP/IP. However, the processes that are specific only.to .
TCP/IP are enclosed in dashed-line boxes. Upon being spawned for a TCP/IP, in establish connection process 1300, -

ANT.request processor 1204 establishes.a TCP connection using a TCP module in‘the server with the dient module .

over. CDPD. network 710. After the oonnechon is- establrshed processmg transfers-from pm 1300 to request
received check 1301.

If UDP is being-used, upon being spawned ANT request processor 1204 initiates processing in-request received
check 1301. In check 1301, ANT request processor 1204 determines whether the request from cellular-telephone 700
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(Fig. 12) has been received and stored in memory 1210. Memory 1210 represents both RAMand non-volatile memory
in this embodiment. When the request has been received and stored, processing transfers from check 1301 to relneve'
data process 1302.

In retrieve data process 1302, ANT request processor 1204 retrieves information concerning the source of the
URL, i.e., dlient module 702 of cellular telephone 700 from customer database 1213, and the destination specified in
the URL, i.e., the désignated server, from server database 1212. Both databases 1212 and 1213 are stored in memory-
1210. A customer recond in database 1213 includes, for. example, a carrier address, e.g., an IP number, an airnet net-
work. translator account numbey, billing information, and server subscriptions. A server record in database 1212
includes a server IP address, name, category, and class of service: Class of service refers to the pricing of the service;-
e.g., basic services; premium services, or pay-per-view services. Other pricing schemes can be supported in other
implementations. When the information is retrieved for the server and service specified in the URL, and for the cus--
tomer, processing transfers to valid request check 1303.

In valid request check 1303, ANT request processor 1204 determines, for example, whether client module 702. i.e,
the customer, is autharized 10 access airnet network translator 500; whether client module 702 is authorized to access
the server specified in the URL; whether the specified server is available through translator 500; and whether the spec-

.ified‘server supports the requeésted service. Thus, valid request check 1303, validates the client, the server, and the-cli-

ent/server pair. Also, since an estimated cost is included in the request, the status and credit limits on the customer's
account could be checked to determine whether the estimated cost is acceptable. If all of the checks are true, process-
ing transfers to create HTTP request process 1306. Conversely, if any one of the checks is untrue, vahd request check

‘1303 passes information concerning the error to return error process 1304. .

Return ervor. process 1304 launches a CGl program stored-in memory 1210 based on the information received and
passes appropriate information to the CGI program. The CGI program builds an appropriate PIDL deck describing the.
error and converts the PIDL deck to a TIL deck, as described above, When the TIL deck describing the error is com-
plete, return error process 1304 transfers procecsrng to Iog tranmcbon process 1315 thatis described more. completely :
below. :

i all the chedrs in valid requesl check 1303 are true, create HTTP request 1306 oonvens the request in:memory-
1211 to a request specific to the server specified, which in this embodiment is a HTTP request. For example, for the ’
above request, create HTTP request process 1306 generates a method field, such as

’ GET /aimethome.cgi?8client=xyz&cost=1 HTTP1.0 =
In this embodiment, the method field includes the same information as in the embodrmemdescribed above, and in addi-
tion, the method field includes a client identification and the estimated cost.

After create HTTP request process 1306 is complete, ANT request processor 1204 accesses TCP module 1203 in
establish server cornnection process 1307 for TCP/IP and translers to secure transmission check 1308 for UDP/IP. In
establish connection process 1307, a connection is made between the server designated in the client request and the
TCP.interface module (not shown) so that data can be transmitted between airnet network translator- 500 and the
server. When the TCP connection to the server is established, ANT request processor 1204 transfers processing from
establish server connection process 1307 m secure lransmssrm check 1308. -

In secure transmission check 1308, ANT request procem 1204 determmes whether the l-rrTP request from the.
client: requested a server that utilizes a protocol that supports encrypbon i such a server was requested processing
transfers to negotlate process 1309 and otherwise to transmit request process 1310.

" In negotiate process 1309, ANT request processor 1204 negotiates an encryption technique with rhe server. Upon -

' conplehon of the negonanon processing transfers from process 1309 to encryption process 1311. In encryption proc-

ess 1311, the HTTP request is encrypted using the negotiated encrypbon technique, and then processmg transfers to-
transmit request process 1310.

In transmit request process 1310, the HTTP request is sent from memory 1210 to the HTTP server. When the
transmission is complete, ANT request processor 1204 goes to result received check 1312.

As described above, upon receipt of the request, the HTTP server services the request. Upon completion of serv-
icing the request, the HTTP server returns either a PIDL deck or a TiL deck to airnet network translator 500. The deck
is stored in memory 1210. H the server does not convert the PIDL deck to a TIL deck, the translation is done by aimet
network translator 500.

When the deck is received and stored, ANT request processor 1204 transitions from check 1312 to transmission
completed process 1313 for TCP/IP and to secure transmission check 1314 for UDP/IP. ANT request processor 1204
closes the TCP circuit with the server in transmission completed process 1313. Upon closing the server TCP connec-
tion, processing transters to secure transmission check 1314.

if the server utilized encryption, the deck stored in memory 1210 is encrypted. Thus, secure transmission check
1314 transfers processing to decryption process 1316 if encryption was used and otherwise to log transaction 1315.

In decryption process 1316, the encrypted deck is decoded and stored in memory 1210. Also, after the decoding,
if the deck must be converted to a TIL deck, the translation is performed. Decryption process 1316 transfer to log trans-
action process 1315.
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In log transaction process 1315, ANT request processor 1204 writes a description of the transaction to transaction
log 1211 in memory 1210. In this embodiment, ‘each transaction -record includes a customer identification, a server
identification, time required for the transaction, cost of the transaction, and a completion code. In one embodiment, for
security purposes, each cellular telephone is assigned to only one customer and only one account.

-After the transaction is logged, processing transfers to transmit result 1317. In transmit result 1317, ANT request
processor 1204 returns the deck fo client 702. After the deck is transmitted, ANT request processor 1204 is terminated.

in one embodiment, if an aimet network translator is fully loaded and another transmission comes in, the translator

" retums the-address of another aimel network translator and refuses the transmission. The cellufar telephone transmits:

the message to the other aimet network translator. In yet another embodiment, all incoming transmissions are directed

to a rotiter. A plurality of aimet network translators are connected to the. router. The router monitors the status of each . -

translator. Each incoming transmission is routed to the least busy translator, which in tum responds to the transmasslm’
and performs the necessary operations for continuing communications with the client module.

In the above description of dient module 702, module 702 interacted with componenits within the celluia: telephone
to perform the various operations specified by the user. To insulate client module 702 from the exigendies of various’
cellular telephones to the extent possible, a general architecture for client module 702.is desciibed more completély
below. This general architecture is designed to have specific manager modules that interact with the modules described
above within the cellular telephone and to provide standard information to the remaming manager modules within dlient
module 702. The manager modules with client module 702 form an interpreter that interprets TIL decks to-genérate a

“user interface; interprets data input by the user; and interprets the TIL decks so that the data input by the user is com-- -
- bined with an appropriate resource locator and either a message is sent to an appropriate server, or another local TIL

deck is interpreted by client module 702. While this embodiment is for a cellular telephone, the manager modules are
generic and so are applicable to any clientmodule ina two-way data communication device. .
This approach limits the modifications that must be made to-client modute 702 to implement the pnnap!es of’ th:s~

* invention in a wide variety of two-way data communication devices over a: wide variety of two-way-data communication

networks. Also, in the above embodiment, cliem modula 702 supported communications and interactions over the cel-
huar telephone network. However, client module 702 can also support local services on celiular tetephione 700. Typical
local services includes local messagas, an address book, and preconfigured e-mail replies, or any oonﬂ:mat:on of suoh
services.

In this embodiment, client. module 702 includes a| plurahty of manager modules induding a nav:gahon manager
module 1401, a network manager module 1402, a TIL manager module 1403, an archive manager module 1404, a local’
manager module 1405, an event manager module 1406, a timer manager module 1407, a user mterface manager mod- )
ule- 1408, a memory- manager module 1409, and a device dépendent module 1410.

Navigation manager module 1401 handles card and deck navigation as well as managmg any cachs Navngahon
manager module 1401.owns and manages a history fist.and as well as a | pushed card list. In addition, navigation man i

. ager module 1401 functions as the main line of chem module 702; does all evem distribution; and supports local serv-

ices.

- For local semces. Iike local message store, there are two basic approach% that can be used. Fnrst, loml services
are mplememad in-a CGlHike manner. Each' local service has an entry point which is called with an argument list. A
TiL deck is returned via the evert manager. From that point on, the TIL deck is processed in-the standard manner. This
approach limits local services 1o the same constraints as remote services. A less restrictive approach is to allow the
local service to field ‘events instead of the standard event loop. The local service would construct TIL cards on-the-fly -

. and feed them to user interface manager :1406. Nmeﬂ\atmelocalsefvicewouldneedtooooperatewmmestamard'

event loop with regard to'the history, the pushed:card list, and any other state that is normally managed bythe event
loop. Table 4 is a fisting of processes for the architecture for pavigation manager module 1401
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A TABLE 4 ) ,
 ARCHITECTURE FOR NAVIGATION MANAGER MODULE 1401

ProcessEvents (void);
PushLocation (void * location, Boolean forStack) ;
void * PopLocation (Booieag forStack) ;
void * CurrentLocation();
struct LOCAL_SERVICE {

.char name(50] ;

FUNC;HandleEvent(Event,*‘peveﬁC);

FUNC StartLocalService(void);

FUNC StopLocalService (void);

T . o

static LOCAL SERVICE localServices(l={ ... };
STATUS HandleEvent (Event *.peveht): ‘
STATUS StartLocalService(); '
STATUS StoplocalSexvice(); -

Routine ProcessEvents is the main entry point for event processing in client module 702. Typical events include key
presses on the keypad, choice selection for a choice card, text entry for an entry card, network events, and history
events. Routine ProcessEvents can be called at any time to process an event or events. Routine ProcessEvents does
not return until all events on a queue generated by event manager module 1406 are processed. If alocal service is run-
ning, events are distributed to the local service betore being processed by routine ProcessEvents: .

The remaining routines in Table 4 are called internally to navigation manager module 1401 and by local services.
Routine PushLocation pushes a location on the history list and issues a request for that location. The forSmckﬂag indi-
catesastad(pwhoflwalwrda '

Routine “Popl.ocation pops a location on the hrstory stack and nssues a request for the top’ Iomhon of the hrstory" :
stack. In routine ‘PopLocanon thé forStack flag indicates thai all cards since the last stack push should be popped

.mRoutine *CurrentLocation returns the current Iocation the current URL being dxsplayed :

.- As shown in Table 4, each local service provides a number of functions: It alocal service is running, func‘hon Han-' "

. dleEvent. the local. service's event handler, is called before any processing by navigahon manager module 1401 it lhe

eventis handleéd by the local service, the event is not processed any further.. .

* . Function StartLocalService is the local services start function. Functlon StartLocalServnce is called bebre any -

events are distiibuted to the local function. Similarly, funchon StopLocalServlce is the stop function for the parbwiar .

local service. Function StopLocalService is called when no more events are distributed to the local service. . -
Network manager module 1402 insulates the rest of client modu!e 702 from the specific networking protocol used

over the cellular telephione network. Network manager module 1402 dehvers requests to the server specifiedin the URL.

via the cellular telephone network intertace; segments responses from the server for lower latency; delivers responses -

“from local services to navrgahon module 1401 via 'event. module 1406; handles requestiresponse cycle {e.g. cancella-

txon retry s!rategy) with the server over the cellular telephona network, can receive asynchronous messages trom the-

" seiver; periorms memory management of TIL. decks; performs cachnng of TIL, decks; handles all negotiations concern-

ing protocols and server scaling withthe server; handles any encrypnon for mfo:mahon exchanged between ceﬂular tel-

" ephone 700 and the server.

-In some celluiar telephone, the maximum message saze is ﬂxed However. for UDP and TCP messages, a more
direct interface is used that bypasses this limitation of message passing. It is important fo avoid copying network data -
from memory buffer to memory buffer as such copying ‘increases the memory "high water mark” as well as decreases
performance Since different cellular telephones have different interfaces for delivering:network data, network manager
module 1402 manages the networkdata In this way, network data is only copied from the network buffer for long-term
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storage.

When a message or reply armives, network manager module 1402 uses event manager module 1406 to report that
fact. However, access to the data by other manager modules in client module 702 is through a protocol that allows stor-
age of data in a variety of fashions on different telephones. Any fransparent, short-term caching of TIL data is handied

by network manager module 1402. Table 5 is one architecture for network manager module 1402.

_ TABLE 5
SPECIFICATION FOR NETWORK MANAGER MODULE 1402
typedef short TID;
void NM_Init(void);

void NM_Terminate(void); )

TID NM_SendRequest (void “requestData, int fength, Béolean ignoreCaéhe);
NM_CancelRequest (TID TRANSACTIONId);

NM_DataType(TID TRANSACTIONK);

NM_GetData(TID TRANSACTIONId, void °data, int “length, Boolean *complete);
void *NM_HoldData (TID TRANSACTIONId);

NM_ReleaseData(TID TFIANSACTIONld)

TID NM_StartData(int data Type, char requxtData int lenglh)

STATUS NM_EndData(TID TRANSACTIONId);

STATUS NM_SetDataLength (TID TRANSACTIONId, int length);

STATUS NM_GrowDatal.ength (TID TRANSACTIONId, Int grow);

int NM_GetDataLength(TID TRANSACTIONId); :

void *NM_GetDataPointer (TID TRANSACTIONK);

STATUS NM_DeliverData (TID TRANSACTIONId);

Network manager module 1402 identifies each network data transaction by a 16-bit transaction identification code
TID. Network manager module 1402 increments transaction identification code TID by one for each new transaction.
Transaction identification code TID rolls over after Oxfffl. - - )

Routine NM_Init lmuallz% network manager module 1402 and s0is called before any other (nlls in network man-
ager module 1402. Routine NM_Terminate closes processing of network manager mociule 1402 and so is called after
all other calls in network manages module 1402.

Network manager module 1402 uses routing TID NM SendFiequ&et as the standard process of sending a request
to the sérver. Pointer "requestData in the call to routine TID MN |_SendRequest is defined by the server protocol. Simi- -
farly, the state, e.g., the Boolean value, of variable ignoreCache is used to indicate whether any cached replies should
be ignored. After sending the request, this routine returns a server h-ansactuon ldenhhcauon code TRANSACTIONIG. A+ -
local service can also send a vequesi to the server.

When the user instructs client module 702 to cancel a request, network manager module 1402 calls a routine
NM_CancelRequest with cellular telephone transaction identification .code TID and server transaction identification
code TRANSACTIONId. Routine NM_CancelRequest i issues a command to the server to cancel the gpecified request.

When data are received from the network, the data can be either a response to a request sent by routine TID
MN. SendRequest, or by.a local service. Thus, in response to receiving data from the server, network manager module -

" 1402 generates an event that includes server transaction identification code TRANSACTIONI and the type of data

DATAType: For replies to requests sent by routine TID MN_SendRequest, server transaction identification code
TRANSACTION is the same as the one returned by the matching call to routine TID MN_SendRequest and data type
DATAType indicates that the data is a response. For local service originated messages, server transaction ID is new,
and data type DATAType deperds.on whether the data i is an e-mail, pushed TIL, or another type.

After the network event is received by event manager module 1406, and navigation manager module 1401 distrib-
utes control of the eventto network manager module 1402, network manager module 1402 users the servertransachm
identification code- TRANSAGTIONId and the remaining routines in Table 5 to process the data.
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Routine NM_DataType is used to returnthe particular data type dataTYPE, e.g, reply, MIME; sérver push;-etc. Rou-
tine NM_GetData sets a pointer to the data identified by server.transaction identification code TRANSACTIONI, .
retrieves the length of the data, and determines whether all the data has been received. The interface provided by this
routine allows the first part of a data stream, e.g. the ﬁrst card of a TIL deck, to be processed by client module 702
before the rest of the deck is received.

Routine NM_HokiData is called before calling routine NM_GetData to hold the data and thus insure that the data
remains valid during processing by client module 702. if the data is not held, the data canbe deleted or moved with the
intemal buffers of network manager module 1402. f the data is held, rouhne NM_ReleaseData is called after network
data has been processed to release the data.

Routines TID NM_StartData, NM_EndData, NM_SetDatal.ength, NM GrowDataLength NM _GetDatal.ength,
NM_GetDataPointer, and NM_DeliverData are used mternally by network manhager module 1402, and by local services
to defiver data. By allowing local services to use these rounnes. the same buffers can be used to store both network .
and locally generated data thereby reducing the amount of. memory required o support client module 702. '

Routine TID NM_StartData creates a new- data transaction and friggers a data delivery event Routine
NM_EndData is called when all data for the given server transaction identification code TRANSACTIONIJ has been
transmitted. Routine NM_SetDatalength sets the data segment to a given length and may cause the location of the
data to change. Routine NM_GrowDatal ength grows the data segment by a given length and also may cause the loca-
tion of the data to change. Routine NM_GetDatalength returns the length of the data segment Routine
NM_GetDataPointer returns a pointer to the data. This routine is preferably called before writing into the data buffer.
Also, this routine is preferably cafled whenever the data’s location may have changed. Routine NM_DeliverData can be
called when at least one card has been stored to reduce latency while the other cards are being generated.

TIL manager module 1403 insulates the rest of client module 702 from changes to the TIL specification. The inter-
face provided by TIL manager module 1403 has the following characteristics: removes the need for parsing by the rest
of client module 702, uses cursors to avoid generating data structures on-the-fly; does not need an entire deck to oper-
ate; and handles TIL versioning.

Each TIL deck cordains a major and a minor version number. The minor version number is incremented when T
changes in a way that does not break existing TIL manager modules. The major version number is incremented for non-
compatible versions of TIL.

Each TIL deck has the same hierarchy. One embodiment of this hierarchy is presented in Table 6. In Tabte 6, inden-
tation is used to represem the relationships of the various hierarchical levels.

TABLE 6
TIL DECK HIERARCHY
deck
options
softkeys
options
card
options
softkeys
options
formatted text
formatted lines
entries
optiohs
formatted line
The interface presented in Table 7 for TIL manager module 1403 is designed with the assumption that TIL is a direct
tokenization of PIDL as described in Appendix |. However, the interface does not have any dependencies on that tokeni-

zation and can support other PIDL encoding technigues. Given the above assumption, the opaque pointers described
below are actual pointers into the TIL deck itself. A rudimentary object typing scheme based on where in the deck the

Petitioners' Exhibit 1011, Page 112



10

15

EP.O779759°'A2 -

opaque pointer pomts can be used to implement the generic functions described below. If this object typang is not fea- '
‘sible due to details of TIL encoding, the genenc functions can be replaced with specific functions, -

TABLE 7
ARCHITECTURE FOR TIL MANAGER MODULE 1403
t:ypedef char *opaque;
typedef opaque Deck; .~
typedef opaque Card;
typedef 'dpéque" Text;
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typedef opaque Entry;

typedef opaque Option;
5 typedef opaque éof;Key;
o typedef .opaque Object;

10 /* Generic functions */
FlrstOptlon(Ob)ect obj, Opt1on *0);
/* obj is a card, softkey, entry, or deck */f
Getsoftkey(dbject{obj, Option *o0);
/* obj is a card or deck */-
GetText (Object obj, Option *o);
/* obi is a card or entry */

15

/* Deck funcﬁipns */
SetDeck (Deck d, int 1ength)
/* tells module which. deck to use */
DeckGetCard (Card *c, int num);
-oxr- ' ‘_ _
DeckGetCaxrd (Deck d, Card *c; int -num);
30 -
/* Card functions */
" int CardType(Card c);
CardFirstEntry(Card ¢, Entry *e);
CardLookupSoftkey(Card <, lnt num, Softkey *s);
CardIsLast(Card ¢); :

“ /* Option cursor functions */
OptionNext (Option *o) ;
char *OptionKey(Option o);

& - char *OptionValue (Option o)

/* Entry cursor functions */
/* Text (and image) cursor functions */
TextNextToken(Text ¢, int *type, int *subtype,
int *length, char *data);

Archive manager module 1404 stores and retrieves long-ived information. This information includes: data related
to the server's location and/or required to support server scaling; data related to encryption; TIL caching (transparent
to user); TIL storage (specified by user); and message storage and retrieval (see local manager module). Archive man-
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ager module 1404 should support a variety of nonvolatile memory schem% that are provided by the two-waydma com-
munication devices.
Local manager module 1405 is an interface to local device resources, such as Iocal messages, address book
entries, and preconfigured e-mail replies. Local manager module 1405 should also define an abstract interface to nav-
5 igation manager module 1401 for use by archive manager modide 1404,
RO Table 8 is an architecture for an interface within local manager module 1405 to access to an address book stored
C on cellular telephone 700. The name of a routine in Table 8 is descriptive of the operations performed by the routine. -

_ TABLE 8
ARCHITECTURE FOR ADDRESS BOOK ACCESS
int NumAddresses();
5har *AddrésgNamé(int num) ;.
5 char *AddressGetEMéil(int num) ;
// returns e-mail address

char *AddressGetPhone (int num) ;
20 " - // returns phone number

char * AddressGetFax(int num);

10

// returns fax number: .
SetAddress(int num, char *name,: char *email,
' char *phone, char *fax);

DeleteAddress (int num) ;

A -InsertAddress(int: before) ;
30

Table 9§ an architecture for an interface within focal manager module 1405 to access brédgaténnfhedréplies stored
on cellular telephone 700. The name of a routine in Table 9 is descriptive of the operations performed by the routine.

TABLE 9

ARCHITECTURE FOR PRE- .
DETERMINED REPLY
ACCESS

int NumReplies();
~ char * GetReply(int num);
DeleteReply(int num);
45 SetReply(int num, char *text);
' ' InsertReply(int before);

50 Table 10 is an architecture for an interface within local manager module_1465 to access messages stored locally:
on cellular telephone 700. The name of a routine in Table 10 is descriptive of the operations performed by the routine.
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TABLE 10 }
ARCHITECTURE FOR LOCALLY STORED MESSAGE ACCESS

int  NumMessages () ;
voJ.d *FirstMessage () ;
10 vo:Ld *NextMessage () ;
int MessageType (void *msg);
// e.g. e-mail, TIL, etc.
5 void *MessageContent{void *msg);
V01d *SaveMessage(lnt type, vo:.d *content, int

‘contentLength) ;’
DeleteMessage (void *msg) ;

Event manager modute 1406 handles the distribution of events, In this embodiment, events include low-level events
like key presses and higher level navigation and user interface events. There are typically only a small number of events
25 at any one time. The main event loop in the two-way data communication device dependent module keeps calling .
-EM_GetNextEvent() until no events are left in the queue. Note that processing one event can cause another event to,
be pushed.onto.the queue. The main event loop is not restarted until another event is pushed onto the queve due toa
user key press or a network event.
In this embodiment, the event types include:

1) keypad events, i.e., pressing of a key;

2) choice events relating to a cumrent choice card, e.g., the user selecting choice three;

3) text entry events relating to a current entry card, e.g.. the user keying in "Hello™;

4) network events, e.g., response arrived, request arrived, transactuon terminated, network status; and
as 5) history events, e.g., pop, pop to marker.

Table 11 is an amhnecture for event manager module 1406. As in the other tables herein, the name of a routine in
Table 11is d%cnphveoi the operahons petformed by the routine and in addition a bnef description is given'in the.com-

memfleld
0 N
TABLE 11 °
'ARCHITECTURE FOR EVENT MANAGER MODULE 1406

45 : ; ' ' N

struct Event {

' int type,;

void *data; . . . .
at /* e.qd. keycode, choice num, entry
text, status code, other data */

55
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)

EM_QueueEvent (int type, void * data);
/* Adds event at end of queue*/

EM_GetNextEvent (Event * event);
/*Pops next event*/

EM_PeekNextEvént(Event event) ;
/*Peeks at next évent*/

Timer manager module 1407 allows timer events to support hmeouts. ammat:on. and other hme—dornam features.
Timeouts are defivered via event manager module 1406.

Table 12 is an architecture for timer manager module 1407, As in the other iaUes herein, the name of a routine in
Table 12is descnphve of the operations performed by the rouhne

TABLE 12
ARCHITECTURE FOR TIMER MANAGER MODULE 1407

TimerInit () ;
int_TimerSet(int'miliiSécoﬁas, int code, void
' *clientData) ;
/*Returns a timer identification timerId to
be used for cancellations*/
“TimerCancel(int timerId);
TimerCancelall ()

+ Userinterface manager module 1408 handles interactions with the keypad and the dusplay Each of the three typ&c,
of user interfaces defined in Table 1 above requires a different version of user interface manager module 1408. For most
cellular telephones, only one card at a time is used. However, some cellular telephones can display multiple cards at -
once and so would require a different version of user interface manager modute 1408 from the version that handled dis-
play of only one card at a time. ’

In this embodiment, user interface manager module provides a user interface for the three types of cards display,
chivice, and entry; provides hooks for custom user interfaces for the address list and e-mail reply entry; only cares about
the user interface aspects of cards and provides no navigation, argument, or option processing; handles all text and
graphic layout including word wrapping; handles scrolling of text; operates from PIDL data structures; generates key-
board events, some of which may be genemted by soft keys: and generates high-level events, e.g. next card, choice
entry 3, text entry "IBM".

Table 13 is an architecture for processing cards by user interface manager module 1408. As in the other tables
herein, the name of a routine in Table 13 is descriptive of the operations performed by the routine.
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TABLE 13
ARCHITECTURE FOR CARD PROCESSING
BY UI MANAGER MODULE 1408

‘void UT: StartCard(Card c).~
/* called to begxn dlsplay ‘and processxng of
T ‘a glven card*/
'vold ux EndCard(Card Qe);
/*called when a card is no longer to be
displayed*/
Boolean UI_HandleEvent (Event *pevent) ;
/*returns true if the event is handled, false

if not»/

Table 14 is an architecture for the user interface implementation by user ilterface manager module 1408. Asin the .
other tables herein, the name of a routine in Table 14 is descriptive of the operations performed by the routine.
TABLE 14
ARCHITECTURE FOR UI IMPLEMENTATION o
BY UI MANAGER MODULE 1408

UI_ LayoutCard(Card <, Boolean draw, Proc
callback)

/* relies on global data; needs to be able
to: draw as it goes; and note the
special function of the currentLine
(e.g. none, choice, softkey)*/

int numbines, firstvisible, lastVisible,
currentLine;

char currentEntry[80];

int currentChoice;

void *currentSoftkey;.

Card currentCard; and

... other info as needed for in-line

scrolling

The callback routine is notified of the special function of each line as the fine is kaid oul Thus, routine
Ul_LayoutCard can be used to scroll to a particular choice. lf the current line is too wide to display all at once, horizontal
scrolling is used to display the complete line, one display width at a time, )
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Memory manager module 1409 is optional, and is used in two-way data communication devices that do not support
dynamic memory allocation. In these devices, all memory allocation and releases must go through memory manager
module 1409, Also, by allocating memory in advance via memory manager module 1409, client module 702 does not
run out of memory due to some other process on the device using up memory.

In one embodiment, the airnet network translator described above was used with an Internet server to communi-
cate with client module. The Internet server was a UNIX computer running the Mosaic HTTP server. The executable
code was generated by compiling the source code on a computer running the Sun Microsystems Operating System
Solaris 2.4 using Sun Microsystems compiter SunPro C and C#, and the Sun Microsystems SDK make utility. All of
these products are available from Sun Microsystems of Mountain View, California.

Various embodiments of a novel interactive two-way data communication system a two-way data communication
device, an airnet network architecture, and a predictive text entry system have been described herein. These embodi-
ments are ilustrative only of the principles’ of the invention and are not intended to limit the invention to the specific
embodiments described. In view of this disclosure, those skilled in the art'will be able to use the principles of this inven-
tion in a wide variety of applications to obitain the advantages of this invention, as described above. :
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APPENDIX I -
A DESCRIPTION OF PIDL AND TIL
5 Unpublished ® 1995 Libris, Inc.

The main structure of PIDL is described by an

i abstract syntax. This appendix describes the elements

of the language and their semantics. In the syntax

description of each element, an element is defined in

an enhanced BNF.
15

, a:: =b the element a is defined as b
20 a:: =Db " the element a is defined as b or c
.: = ¢
b c the element b followed by element c, the
= intervening space is just for clarity
alble element a or element b or element c
20 {a} - the element a is optional
{a}* the element a may appear zero Or more

times in a row

» {a}+ the element a may appear one or more

timeg in a row

abe the characters abc literally

——

40

ol (a) an option list with zero or more topions

of the element a, see Options below

45
In generel the element blank-space can optiohally
appear between any two other elements. To keep the
diagram clear, it has been omltted except where
% required. Where a blank-space is illegal or treated

specially, it is noted.
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The PIDL ELEMENTS .

::= deck-header {softkey}* [card}+ deck-
footer

]

<PIDL ol (deck-options) >

#

o-args | o-cost | o-ttl
</PIDL>

#

A deck consists of one or more cards.
There must be at least one card. A deck
may also have a number of softkeys
defined that stay in force for the whole
deck. See soft keys below for the”
syntax and full description.

::= cogt= value

::= ttl= .integer

Additional arguments to be passed on the
next deck request are given in o-args.
See Argﬁments below for syntax and full
description.

The cost of retrieving this page
{exclusive of telephone system charges)

.is represented in o-cost. If no o-cost

is given, the deck cost is included with
the user’s standard service contract.

‘Decks can be cached by the cellular

telephone for a period of time. The o-

"ttl entry indicates the number of

seconds that the deck can be cadhed from
time of reception. If no o-ttl entry is.
given, the deck can only be cached for

‘short periods of time, for example, to
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implement a back function similar to
that of most Web browsers. If the value

5 ' . of o-ttl is zero, the deck must not be
cached.

: CARD ELEMENTS )
* “card ::= display-card | choice card | entry-
card , ' _ ;
A card is one of three types of card in
75 . . _ this embodimeht7 Thgse are described in

the sections below.

0 card-options ::= o-name | o-next | o-prev
o-name ::= name= identifier
o-next ::= next= destination -
o-prev ::= prev= destination
25 , All cards can have these options. The
optional o-name option gives a name to
the card. If a card has a name, the
20 card can be referred to by a
‘ destination. '
, )
The o-next and o-prev give destinations
35

. for the NEXT and PREV keys. If omitted,
the defaults are the néxt and previous

_ sequential card in the deck. If o-prev

40 k is omitted from the first card, the PREV

key returns to the deck last visited.

1f o-next is omitted from the last card,
the NEXT key returns to the first card

“© of the current deck. However, this
_default behavior is 6nly a fail-safe:
the last card in a deck should always

50 have either an o-next option, or be a
choice card where each choice entry
indicates a new destination.

55
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DISPLAY CARD

5 . display-card ::= display-header display-content
display-footer
display-header ::= <DISPLAY option-list >

display-options ::

It

card-options

display-content : { softkey }* formatted text

display-footer ::= </DISPLAY> -
Display cards give information for the
user to read. See Formatted Text below
for a full description of the format of
information that can be displayed.

20 . ) Softkeys can be described for thié card

. only, see Softkeys below. :

10

1t

CHOICE CARD
# choice-card ::= choice-header display-content
o { entries } choice-footer

‘choice-header ::= <CHOICE ol{chpicé-options} >

» . choice-options ::= card-options | o-method | o-key
| o-defaulc
o-method ::= method= method-type
o . method-type ::= number | list IAalpha | group
entries ::='{ choice-entry }+

. ::= { group-entry { choice-entry }+ )+
choice-footer ::= </CHOICE>

Choices let User pick one from a list.

-The initial display content is shown to
Py L the user, followed by the choices. Each
" choice can have one line of formatted
text (which may be wrapped or scrolled
by the phone if too long).

How the choices are displayed and chosen
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is based on the o-method option. Note
that this option is a hint only, and can

be disregarded by the phone. The number

method is the default and indicates that
the choices are numbered sequentially
from one  and are chosen by pressing the
apprbpriate digit on the keypad. If
there are more than nine options, the

-phone may choose some other method of

selection. The list method indicates
that the list should be unnumbered and
that the user should scroll through the
list and hit some designated enter key
to choose an entry. The alpha method is
like list, only it is an indication that
the text of the entries should be used
to aid selection if at all possgible. In
this case, the entries are assumed to be
alphabetically sorted. The group method
is described in more detail below.

The .o-key option indicates, if present,
the key of an argument to be added to
the argument list. See Arguments below
for more information. The value of the
érgument éomes from the choice entry;
see below. The o-default option

‘indicates the default value if the user

just hit ENTER. -See o-default under
Entry Card below .for more information.

::= <CE ol (entry-options) >

'for&atted—line

:= action-options | o-value
Each choice has text displayed to the
user. If the action-options are given,

ar
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the indicated action is péiforﬁéd if the
choice is made. If the o-value option
5. . " is present, ‘it supplies the value to the
argument identified with the o-key
option in the choice header. If no o-
: value is given, the text of the entry is
" used (without any formatting) as the
‘argument value. :

15 . .
group-entry ::= .<GE ol(group-options) >
' group-oﬁﬁioné ::= label= value : _
- If the group method is used, the choices

are divided into a number of groups. ‘
Each group is headed by aAgroup~entry;
which, via the label option, gives a

25 o . - short name to the group. The phone can

then give the user a- hierarchial

interface for choosing among a large

number of choices. The text of the

label should be limited to eight

characters and may be‘truncéted by the

phone.

_  ENTRY CARD
: éntfyfcard ;én entry-header display-content entry-
Lo footer
enpry~ﬁeader ::= <ENTRY ol(entry-options) >

entry-options ::= card-options | o-format | o-key

' ' : . '] o-default '
45 entry-footer ::= </ENTRY> :
Entries let the user enter a value. .The
display content isvshown:to the user,
followed by an entry line. The user’s
entry is controlled by the format. The

" o-key option indicates the argument that
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is being set by this éntry. The value
of the argument are the user’s entry.

::= format= value { ; format-hint }

::= value

This option specifies the format for
user input entries. The string consists
of format control gharaéters and staﬁic
text which is displayed in the input
area. Most of the format control
characters control Qﬁat data is expected
to be keyed in by the user. They are
displayed as blanks until the user types

. into them.

The format codes are: A
A entry of any alphabetic
character

o

entry of any numeric character

entry of any alphabetic or

numeric character '

»f allow entry of any number of
characters; the next character,
£, is one of A, 9 or X and
specifies what kind of
chﬁractera can be entered.

\¢ - display the next character, ¢,

in the entry field; allows

display of the formatting A

characters in the entry field.

Format hints indicate what kind of value
is expected. If a format hint is not

understood, it is ignored. Currently
defined format hints are:
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text . text is expected to be
o text, use special
input techniques;
generally follows *A
or *X
mail-reply . like text, ‘but
' expected text is for
an e-mail message or
page; may affect input .
. ' algorithm ‘
address-list entry is a list of
’ e-mail addfesses

::2 default= vélue_

- The o-default optioh supplieé a value

that is used if the user simply hits
NEXT. - If no default value is given,
then the user must supply a value.

FORMATTED  TEXT

::= { { flow-image } { liné-format }
text-line )*

::= text-line

::= { text | image | text-format |
alignment-format }*

Formatted text is what is shown to the
user in most cards. Formatted lines are
used for choice entries.

t:= <B> | <I> | <BL>

::= </B> | <I> | <BL>

The format codes control Bold, Italic
and Biinking. The slash versions cancel
the formatting. Unlike HTML, these
needn’t be strictly nested and over
application and over cancellation are
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tolerated. Formatted-text and

formatted-line elements start in plain
mode (no bold, italic, or blinking).

::= <CENTER> | <BOLD> | <TAB> _
The alignment codes specify how parts of
a line are to be laid out. The text
following the alignment code is either

 centered or right justified on the same

line as the other text. The text or
image following the code is considered
to be all text up to the next alignment
code or line break. All lines staxt
implicitly aligned left. Note that
these do ﬁot include an implicit line

break so that one can have both left and

right justified tekt on a.single line.
If there is too much text and not enough
room on the line then, if in wrap mode,

the non-fitting text is moved to the

next line and aligned the same way. If
in line mode, the line may end up
running together with two spaces between

‘the left, center, and right justified
segments.

The tab code.is used to create aligned
columns. Rather than tab to specific
character positions, the tab code’
separates’ the text for each column. The
width of the column is determined by the
maximal width of the téxt (or images) in
each line. The extent of the columns is
from the first line with tab codes
through the last contiguous line with
tab codes. Some lines may have fewer
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tab codes than others, in which case
they are assumed to have no text for the
i ) 5 extra columns.

line-format ::= <WRAP> | <LINE>
= <BR> .
Multiple lines of text are separated by

..

‘the <BR> code. If a line 'is too long to

- fit on the screen and, if in wrap mode,
15 ' the line is word wrapped onto multiple
lines. 1If in line mode, the line is
left as one line and is scrolled
horizontally. ' Formatted-text and
formatted-line elements start in wrap
mode and may be changed with either the
<WRAP> or <LINE> codes. These codes are
25 an implicit line break.

IMAGES
image ::= <IMAGE ol(image-options) >
::= <INLINE ol (image-options) >
inline-data </INLINE>
35 ‘ flow-image ::= <IMAGE ol (flow-image-options) >
::= <INLINE ol (flow-image-options) >
' inline-data </INLINE>
i@agé;options ::= o-source
flow-image-options ::= image-options | o-flow
inline-data ' ::= ASCII8S encoding'of image data

45 ' Images are treated asxlarge words and,

' 'by default, are simply displayed as part
of thé text. Flow-Images have a flow
option that causes them to be treated

% ,differently. The image data is stored

in a separate data stream as identified
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by the source option.

Inline images are treated identically,
only the data is part of the current
data stream. ASCII85 is a standard way
of encoding binary data in printable
ASCII, whereby each four bytes of data
is encoded in five characters. Note
that TIL only uses inline images, and
uses a different encoding.

::= sre= location:

: This option specifies the location of

the source for images.

1:= flow= { left | right }

This option controls the alignment of
flow-images. .The option specifies that
the image is flush left or flush right
with the screen. Subsequent lines of

:texﬁ‘EIOw in the remaining right or left

hand -space.

" SOFTKEYS

s erFTKBY ol (softkey-options) »

::= o-label | o-button | action-options

Softkeys supply definitions for two
bu:tonslknown as SOFT-L and SOFT-R.
They'ao not show up in the normal text
apd:graphics area displayed to the user,

 but on a separate line for soft key

labels. (Note: in some implementations,
where screen real estate is scarce, this
label line may get used for normal text

47 .
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and graphics dispiay when there are no
softkeys defined on the current card).

When the softkey 'is pressed, the
indicated action takes ‘place.

10

o-button =«button= side
gide = left | right -
o-label = label=s value

" . The button option specifies which

physical key the softkey applies to.

The label option is the text that is
2 displayed on screen for that key. The
4 phone may truncate the label. It is
suggested that labels be fewer than
_eight characters

Sqftkeys can be specified both for the
deck as a whole and per card. When
specified for the deck (after the deck-
header, but before the first card) they
remain in effect for the entire deck.
25 When specified for a carxd (at the
beginning of the formatted-text for the
‘card), they temporarily override any
~deck softkeys while the card is visible.
Note that the override is done
independently for the two keys (a card
‘ - can override one softkey, but not the
“ ’ other). To override a deck softkey with
no softkey {in effect,'tp remove a
softkey for the duration of a card) use

s _ a softkey with no label and no action.

SYNTAX: OPTIONS
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Many of the syntactic elements of PIDL
have option lists associated with them.
Options refine the operation of the
elements they are part of. Unless
otherwise noted, options do not nest,
even when the same option is given in
two nested elements. Options that are
not defined for an element are ignored,
even if valid for an enclosing element.

::= { blank-space valid-option }*
{blank-spaces }

::= ol (option)

ti= key = value

identifier

.
..
i

plain-text .

o { text }

An option list contains zero or more
options. Each option is separated by
blank-space (required!) and optionally
followed by blank-space. In the syntax
diagrams, option lists are shown as:

ol(valid-option) where valid-option is

-replaced with an element. that defines

the possible options in this context.
6l is a generic syntactic description of
option-lists.

Each option is a key and a value. They
may be given in any order within the
list of optiéns. The key is always an
alpha~numeric name that is case
insensitive. The value, if it is
composed of only alphanumeric
charaéteréf'may appear directly after
the equals sign. Otherwise, the value

- 49
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T : -+~ must be guoted. In quotes, blank;épace
is treated literally and is considered
5 part of the value.

In the syntax diagrams, the possible
0 .values for various options are specified
without quotes. However, quotes are
always acceptable around an option

value.

Unlike almost all other syntactic

elements, blank space is not permitted
between the key and the equals sign or
between the equals sign and the value.

Many options have a more restricted set

2 of possible values than represented by
‘the above syntax. . See the individual
obtions for details.

DESTINATIONS
destinationa_::= location { ; animation }
‘ ‘ ‘ ::= card-loc. { ; animation }
3 ' o ::= stack-operation { ; animation }

location. ::= full-loc | partial-loc
- ‘ | relative-loc :
full-loc ::= : service-id / deck-path
: service-host / deck-path
/ deck-path
/ }* deck-path

]

te e
.

]

“partial-loc o
relative-loc " { ..

card-loc ::= # identifier

deck-path: ::= plain-text { / plain-text }*
service-id ::= % plain-text
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sexrvice-host~ ::= plain-text
"Destinations are used in_ some options to

5 : indicate the next, or previous deck or

card to show. A deck is specified
;either with a full location (service-id
and deck-path), just a deck-path (in
which case the service is the same as
the current deck’'s service), or a
relative deck-path. In the later case,

5 i “-the last component of the current deck-

'patﬁiis'removed,.(and one additional

- ‘component for each ../ in the relative

- deck-path), and the deck-path appended.'

zo -
A particular card can be a destination
~and is specified by a card-loc element.

» .

stack-operation ::= + card-loc

» In addition to the normal history list
of where a user has been that is kept by
a phone, the phone also keeps a short

s ‘ ~ .stack of locations. Using a plus sign
form cauées the current location (deck
and card, and location in the history

: list, -and animation used) to be pushed
40

on the stack before going to the new
card. Using the minus sign form causes
a return to the location on the top of
4% ’ the stack, and the history list to be
K pruned back to thé saved point. If no
animation is given, the inverse
animation is used. The stack is popped.

animation ::= slideN | slideS

- 5
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1:= slideW | slideE

:= slideSW | slideNE
::= BlideSE | slideNW
= £flipVv o
::= £1ipH

"::= fade
i _néna
The optional animation ‘argument
indicates what form of screen animation,
if available, is to be used when going
to the destination. The animation is
remembered with the destination in the
history and destination stack. If the
user moves to a destination via a ‘go’

_ Oor ‘next’ operation, then the animation
is performed. If the user moves to a
destination via a ’‘prev’ or ’'pop’
operation, the reverse animation
associated with the current location is
performed.

ACTIONS

Choice entries and soft keys can specify
actions to be performed when the user
selects the choice or softkey.
action-options ::= o-args | o-call

| o-page-

::= go= destination

::= call=s value

The go operation indicates that the
destination should be moved.

ARGUMENT.PROCESSING
Each time a deck is tequested, arguments
may be passed along with the request.
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These arguments may be used by the
service end to compute a deck specific
for the user rather than just return a
p£e~written deck.

Arguments are built-up as the user
traverses the deck. Each argument is a
key-value pair. While arguments

.superficially look like options, these

two entities are quite distinct: Options
are a part of PIDL and affect the

»operétion of the'phone. Arguments are

information gathered by the phone and

_returned to the service, Neither PIDL
nor the phone understands the arguments

beyqnd their basic syntactic structure.

~ Arguments come‘qum.three-placés: Choice:

cards, Entry cards, and the args option.
Each of these specifies a key-value pair

that is added_tp,axbuffer of arguments’
to be sent. . In the case of the args

option, multiple arguments may be
specified. When an argument key-value:
pair is added to the argument buffer, if
the key is already present in the
buffer, its value is replaced.

:= args= arg-list

::= arg-key-value { { & | '}
key-value }* ) '

::= arg-key = arg-?alue

::= identifier

::= plain-text

Note: The entire o-args element is
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hex

blank-spaée

space

tab

new-line’

- word
identifier

integer

text
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actually the value of an 6ption. If it
has more. than one arg-key-value it will
need to be in quotes. Since the

“‘ampersand (&) and semi-colon (;) are

used as key-value pair separators, these
characters cannot be part of argument
values.

::= key= arg-key.

::= value= arg-value

These options are used in choice and
entry cards to specify the key and value
for the arguments those cards set.

'BASIC ELEMENTS

Ti= ﬁny alphabetic character

::= any digit
::= alpha | numeric
:¢= numeric | any letter A through F,

‘either case

:= { space | tab | new-line }+
::= the space character
::= the tab character
:= the carriage return character
- the line feed .character
:i= the sequence carriage return, line
feed
srm | alpha-numeric }+
::= alpha { alpha-numeric }*

Pi= { + | -_} { numeric }+

any-?-bithSCII character except <,

,..
- R

>, ", or &

::= &gt; | &lt; | &quot; | &amp;

i
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| &nbsp; L .
any ISO-Latin-1 named.entity.
&# hex hex ;

In text, runs of blank-space are treated
as single spaces and my be used as point
for word wrapping. ' '

::= { alpha | numeric | safe }*
O T T IO T [ R B
R ‘

TIL ENCODING

Except where noted, TIL is identical to
PIDL in structure. To translate PIDL to
TIL several steps are conceptually '
needed (these may be done in oné pass by
a translator):

1. Escape characters with the high
bit set.

2. Compress or remove all blank space
where possible.

3. Tokenize comment elements with a
single byte with the high bit set.

4. Inline images.

Fundamentally, TIL is jusﬁ‘PIDL with
certain common character sequences
replaced by single bytes with the
high-bit set. The first two steps above
support this. Additionally, images are
further compacted by including them
inline in a dense format.

The tokenizing follows the encoding
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givéen in the table below. Note that for
purposes of element sépéfatioy, the
tokens that represent option key
identifiers (with the equal sign) can be
considered to inclﬁﬁe éll p:ecéding
blank  space. Similarly, the tokens that .
represent option values can be '
considered to ipclﬁde;all following
blank space. '
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" <PIDL> |90 |args= | co | alpha EO
5 </PIDL> - |91 |button= c center El
<DISPLAY> |92 |call= c2 | fade E2
. </DISPLAY> |93 | cost= c3 | flipH E3
<CHOICE> 94 |default= |ca | £1ipy E4
</CHOICE> |95 flow= cs | group 1es
" <ENTRY> 96 format= ‘ cﬁ iniine E6
< /ENTRY> 97 go= C7 | left 57
20 <CE A0, | key= c8 | list E8
<GE AL labels . C9 | none E9
» <IMAGE A2 method= CA | number EA
<INLINE ‘1 A3 names= CB | right EB
<SOFTKEY = [A¢ |next= . '|cC slideE EC
» <B> BO page= CD | slideN ED
</B> Bl prevs= CE | slideNE EE
35 <I> ‘ B2 ) src= CF | slideNW EF
</I> B3 ttl= . DO | slideS - FO
o <BL> B4 value= D1 | slidesE Fl ‘
</BL> BS slideSW F2 -
<CENTER> B6 - slideW F3
“© <RIGHT> B7
<WRAP> B8
50 ' <LINE> | BY
'<§R> - | BA
55
57
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APPENDIX II v
A COMPUTER PROGRAM TO GENERATE
A LETTER FREQUENCY TABLE

. FOR USE IN THE PREDICTIVE DATA ENTRY PROCESS

Unpublished ® 1995 Libris, Inc.

/* This program opens a text file selected'by'thg

user, generates the frequency table for that fiie,
and then writes the frequency table to another
file also selected by the user.- -

*/

#inblude
#include
#include
#include

<stdio.h>
<string.h>
<console.h>
<assert.h>

. typedef unsigned char byte;

typedef byte triplet(3];
typedef byte tristorage[27][27) [27);

IhcrementTrigram(triplet t, tristorage trigrams)

{

byte * pb;"

assert (t[0) < 27);

assert(t (1) < 27);

aséert(t[zi < 27);

pb = &trigrams[t{0]]([t(1]][t[2]];
if (*pb < 255) *pb = *pb '+ 1;
return *pb;

}

StoreTrigramValue(triﬁlet t, tristorage trigrams, byte

value)

{
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assert (£ [0) < 27);

assert (t[1l) < 27);
, 5 assert (£[2] < 27); .
'”“?f”‘_fff"'“‘ trigfams[t[OJJIt[l]][t[21] = value;

70

byte FetchTrigramvalue(triplet t,“;ristorage trigrams)

{

assert (£[0] < 27); .

5 assert (r[l] < 27);
assert (v (2] < 27); )
return trigrams(t(0]] (£(1]] [t (2]];

20 )

-

byte DumpTrigram(tfiplét t, tristorage trigrams)

{

= byte value;

asgsert (t{0) < 27);

assert (t[1] < 27);
% assert (t{2} < 27); ,

a value = FetchTrigramValue(t, trigrams);

‘if (value != 0) .

( | .
d printf ("$c¥ckec = ", t{0) + ra’, t[1l) + 'a’, t{2] +

‘a’); v '
if (value == 255) printf ("**=*n);
© " else _!ﬂ printf (*%¥3d*, value);
) :
return value;
:
45
int IdFromChar {short c)
{ B

50 c = tolower(c};

if (¢c.< ‘a’ |} ¢ > 'z’') return 26;

. return c.- ra’;

85
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}

AddChar (tristorage trigrams, triplet t, byte b)

{

byte value;
unsigned short r;

aséert(b <= 26);
if (b == 26) { t[0) = t{1] = t([2] = 26; return; }

t{o)] = tl1];
ef1) = t(2);
t[2}] = b;

value = PetchTrigramValue(t, trigrams);
if (value == 255) return; '

#if 0
if (value > 64) {
r = Random() ;
if (value > 192 && r & deond).return{
else if (value > 128 && r & OxC000) return;
else if (value > 64 && r & OxB8000) return;

}

#endif

StoreTrigramValue(t, trigrams, value + 1);
j ,
DumpTéigrams(tristorage trigrams)
{

int i, j, k;

int x;

triplet t¢;

X = O;

for (i = 0; i < 26; ++1)
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for (j = 0; j < 26; ++3)
for (k = 0; k < 26; ++k)
{
byte value;
t{o] = i;
{1} = j;
tl2] = k;

value = DuﬁpTrigraﬁ(t,

trigrams) ;

if (value == 0) continue;

if (++4x == 6) {

printf ("\n"); x = 0;
}
else

printf (" *);

OSErr BuildTrigram(short refNum, tristorage trigrams)

{

OSErr’err;
triplet t;
t(0) = t(1] = t(2) = 26;

while (true)

{

long count = B80;

- char buf[80];

int i;

if (count == Q) return err;

for (i = 0; i < count; ++i)

err = FSRead(rehom,‘&count,'buf);

{

AddChar (trigrams, t, IdFromChar(buf([il));

61
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}
if (erxr) return err;
return 0;

Handle OpenTrigrams(void)

{

OSErr err;

OSType type; ‘
StandardFiléReply reply
short refNum;

short }d;

Handle h;

Str63 name;
tristorage *trigrams;

type = ‘TEXT’;
StandardGetFile(nil, 1, &type, &reply);

if (!reply.sfGood) return nil;

err = FSpOpenDF (&xeply.sfFile, fsCurPerm, &refNum);
if (err) return nil;

memcpy (name, reply.sfFile.name, sizeof (name));

h ='NewHandle(sizeof(triétérage));

HLock (h) ;
trigrams = (tristorage *) (*h); -
memset (*trigrams, 0, sizeof (tristorage));.

BuildTrigram(refNum, *trigrams);
FSClose (refNum) ;

DumpTrigrams (*trigrams) ;
HDnloqk(hf;
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type = ’‘rsrc’;
) StandardGetFlle(nll 1, &type, &reply):

5 N - if (treply. sfGood) return; , .
refNum = FSpOpenResFlle(&reply)sf?ile, fsCurPerm); -
if (refNum == -1) return; '

10 ' UseResFile(refNum) ;

oid = UnzquelID( smrt’ ),

- //id = 128; .
addResource (h, ’ smrt' id,” name) ;-
UpdateResFlle(refNum), '
FSClose (refNum).; -
return'h; ‘

15

5 .. main()
{ A
OSErr err;

. Handle .-'h; '
cshow(stdout), .
TEInit ();
InitDialogs(OL) ;
InitCursor () ;

= OpenTrigrams() ;. .

Claims

1. A two—wéy data oouﬁmunication system for comrhurﬁcab'on between acomputer and a two-way data communication
device selected from a group consisting of a cellular telephone (105), a two-way pager (106), and a telephone
(107). said Iwo~way data communication system comprising:

50 ’ atwo-waydam commumcahon network (110,111, or 112). .
a server compurter oompnsmg -

a two-way data oommummhon interface moduie (748) ooupled 1o said two-way data communication nei-
work; and
55 . aserver (121, 131, or 141) coupled tosaxdtwo-waydata comrmmcabon lmeriace moduie.

whereéin said sefver (121, 131, or 141) receives a m&csage mch:dmg aresource locator from said two-
5 SR way data communication network, and said resource locator inchudes an address of said server (121,
L ’ 131, or 141);
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said server (121, 131, or 141) processes said message using said resource locator; and
said server (121, 131, or 141) iransmits a response to said message over said two-way data commu-
nication network (110, 111, or 112);

a two-way data communication device (105, 106, or 107) coupled to said two-way data communication network
(110, 111, or 112) wherein said two-way data communication device (105,.106, or 107) is selected from the
group consisting of a cellular telephone (105), a two-way pager (106), and a telephone (107), and further
wherein said two-way data communication device (105, 106, or 107) further comgprises:

a network interface module (714) coupled to said two-way data cormmunication network; and
a client module (702) coupled to said network interface module (704);

wherein said client module transmits said message including said resource locator to said server (121,
131, or 141) over said two-way data commumication network; and :
said client module processes said response to said message from said sesver (121, 131, or 141) .
wherein said response includes information for user interaction over said 1wo~way data communica-
tion network (110, 111, or 112).

A two-way data communication system for communication between a server computer and- a cellular telephone, -
said two-way data communication system comprising:

a data capable cellular telephone communication network (110);
a server computer comprising:

a two-way data communication interface module (748) coupled to said data capable cellular telephone
communication network (110); and
a server (121, 131, 141) coupled to said two-way data communication interface module;

wherein said server (121, 131, 141) receives a message including a resource locator from said data
capable cellular telephone communication network (110), and said resource locator includes an
address of said server (121, 131, or 141);

said server (121, 131, or 141) processes said message using said resource locator; and

said server (121, 131, or 141) fransmits a response to said message over said data capable cellular
telephone communication networlk;

a cellular telephone device (105) coupled to said data (apable cellular telephone commmcauon network (110)
wherein said cellular telephone device (105) further comprises:

a network interface module (714) coupled to said data capable cellular telephone communication network
(110); and
a client module (702) coupled to said network interface module (714);

wherein said client module transmits said message including said resource locator to said server (121,
131, or 141) over said data capable cellular telephone communication network (110); and

said client module processes said response to said message from said server (121, 131, or 141)
wherein said response includes information for user interaction over said data capable cellular tele-
phone communication network {110).

A two-way data communication system as in Claims 1and 2 where:ﬁ said client module further comprises an inter-
preter wherein said mterpreter generates a user interface using information in said response, and said user inter-
face includes at least one user data input option associated with a resource locator.

A two-way data communication system as in Claim 3 wherein said resource locator aésociateid with said at least
one user data input option addresses an object on said server computer.

A two-way data communication sy;stem as in Claim 3 wherein said resource locator associated with said at least
one user data input option addresses an object on another server computer coupled to-said communication net-
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A two-way data communication system as in Claim 3, 4 or 5'wherein said interpreter indludes a plurality of manag:
ers including a user interface manager coupled to a display of said device wherein said user interface manager
handles interacﬁons wiih said display.

A two-way data communication system as in Claim 7 whereln sand user interface manager is coupled to a keypad
of said device and further wherein said user inferface manager handles interactions with said keypad.

A two-way data communication system as in Claim 7 wherem sand another resource locator including said address

-of said server (121, 131, or 141) and said input data comprises a uniform resource locator.

A two-way data communication system as in any preceding Claim wherein said response includes a plurality of
resource locators and at least one of said plurality of resource locators includes an address to another server (121,
131, or 141) coupled to said conwmunication network.

A two-way data communication system as in any preceding Claim v'{here’n said server (121, 131, or 141) is a state-
less server and upon said server (121, 131, or 141) completing transmission of said response, said server (121,
131, or 141) completes all processing of said request and retains no state information for said response.

'A two-way.data communication system as in any prece(ing Claim wherein upon said server (121, 131,-141) com-

pleting transmission of said response, said server (121, 131, 141) maintains slate information concerning said
message wherem said server (121, 131, 141) utilizes Said state mformanon concerning said-message in response
to another mesmge from sald device. ’

A two-way data communication system»as in any preceding Claim wherein said device further comprises:

‘a memory (716); and
a resource locator stored in said memory

A two-my data communication systemas in any p}eéeding Claim whérem said server computer funhef combrises:

A

a memory (755) and
at least one common gateway mtedaca program (761) stored in said memory.

A two-way data commumcat:on system asin any precedmg Claim wherein said server. oofmuter further oorrpnses:

a'memory (755) and
at least one card deck stored in said memory

A two-way data communication System as in any himé&m Claim wherein said device further comprises:

a keypad (715) havmg aplurality of keys; and
a keypad module (711) coupled to said keypad (715) and to &lld chenl mochude (702)

wherein upon a user pressmg a key in said plurarrty ol keys, sand keypad module stores miormat:on nden~
tifying the pressed key in a buffer memory. and o
said keypad module nofifies said dierit module of said key prass

A two-way. data communication system as in Claim 15 wherein said client rnoduie (702) further compns&s apre-

" dictive data entry module (901), wherem said chent module uses said predictive data.entry module to process said

stored information identifying the pre&ced key upon said client module receiving said notification of said. key press.

A two-way data commumcatlon system as in Clazm 16 wherein sa)d pradnclwe text entry module (901) generates a
table index using atleast oné character in said buffer memory of said device in.combination with information char-
acterizing said key pressed by said user; and said predictive text entry module refrieves at least. one predictive
character entry from a table of predlctrve character entries stored in a memory using said table index wherein said °
at least one predictive character entry repr%ems a character in a plurality of characters represented by said
pressed key.-

A two-way dém oomnunicatioh system as in Claim 17 wherein said at least one character in said buffer memory is
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included-in a plurality of characters in said memory bulter and further wherein sazd plurality of characters are used
in generating said table index. ‘
19. Atwo-way data communication system as in Claim 18 wherein each character in said plurality ot characters in sand
memory buffer is a character in a set of characters and further wherein
each character in said set of characters is represented by a unique number and said unique numbers range
from 0 to (N-1) where N is a numbes of characters in said set.

20. A twoway data communication system as in Claim 19 wherem said pluralrty of keys comprises M keys where M is
an integer.

21, A two-way data communication system as in any precéding Claim wherein said device further comprises:
a card deck stored in a memory of said device. -

22. A two-way data communication system as in Claims 14 and 21 wherem sald card deck includes a dlsplay card or
a choice card or an entry card.

23. Atwo-way data commmimtion system as in any preceding Claim wherein said device further comprises:’
a display (705); and N
a display module (712) ooupled to sa;d di splay and to said client module (702) whereln said dlsplay module. .
drives said display in response 10 user interface information from said client module.

24. A two-way data communication system as in any preceding Claim whereirt said two-way data communication
device is said cellular telephone or said two-way pager or said telephone.

25. Amethod lor using a two-way datd communication devnce selected from a group consisting of a cellular telephone
a two-way pager, and a telephone to communicate with a server computer comprising:

generatmg a.message by a client module in response to data entered by said user of a two-way data commu-
nication device coupled to a: two-way data communication network,

wherein said dient module executes on a nncrocomroller of said two-way data-communication device; -
said message includes a resource locator; and

said two-way data communication device is selected lrom a group consisting of a celldar lelephone, atwo-
way pager, and a telephone

transmitting satd message ovér-said two-way dala communication network to a server computer wherein said
server computer is identified by said resource locator;

executing an appllmtnon on said server computer identified by said r%ource locatorto generate a response o
said message; and

transmitting said rwponse to a location ldemmed by said apphcatlon

26. A method tor using a lwo~way data communlcatron device, selected froma group consisting of a cellular telephone,
a two-way pager, and a telephone, to communicate with a server computer, as in Claim 25 wherein said response
is transmitted to said client module.

27. A method for using a two-way data conmmnlcatron device, selected from a group cons»stmg -of a cellular telephone,
.a lwo-way pager, and a telephone, to communicate witha server computer, as in Claim 26 further comprising:

interpreting said response by said client module and generatmg a user interface using information in said
response wherem sald interface includes at least one user data input option assoclated with a resource locator.

28. A method for using a two-way data commumcabon de\nce selected trom a.group consisting of a cellular telephone, _
a two-way pager, and a telephone, to communicate with a server computer, as in Claim 27 wherein said resource
locator associated with said user data input option addresses an ob;ect on sald server computer. '

29. A method for using a two-way data communmton device, selected from a group consisting of a celhilar telephone,

66
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a ‘two-way pager; and a telephone, to communicate with a server computer, as in Claim 28 wherein said resource’

locator associated with said user data input option addresses an object on another server computer.

A method for using a two-way data communication device, selected from a group consisting of a cellular telephone,
a two-way pager, and a telephone, to communicate with a server computer, as in Claim 29 further comprising:

interpreting a data input éntry by a user of said two-way data communication device.

A method for using a two-way data communication device, selected from a group consisting of a cellular telephone,
a two-way pager, and a telephone, to communicate with a server computer, as in Claim 30 further comprising:

appending said data input entry to said resource locator associated with said data input entry option,

. A method for using a two-way data communication device, selected from a group consisting of a cellular telephone,

a two-way pager, and a telephone, to communicate with a server computer, as in Claim 25 wherein said response
is a card deck and further. wherein said card deck inchxies at least one card.

. A method for using a two-way data communication device, selected from a group consisting of a cellular telephone,

a two-way pager, and a telephone, to communicate with a server computer, as in Claim 25 further comprising:

storing said card deck stored in a memory of two-way communication device.

. ‘A method for using a two-way data communication device, selected from a group consisting of a cellular telephone,

a two-way pager, and a telephone, to communicate with a server computer, as in Claim 33 further comprising:
processing said stored card deck using said client module.

A method for using a two-way data communication device, selected from a group consisting of a cellular telephone,
a two-way pager, and a telephone, to communicate with a server computer, as in Claim 34 further comprising:

generating a display on two-way data communication device for each card in said card deck.

. A two-way data communication device having a microcontroller, wherein said two-way data communication device

comprises:

a memory;
a display;
a display module coupled to said display wherein said display module drives said display;
a keypad including a plurality of keys;
a keypad module coupled to said keypad
wherein upon a user pressing a key in said plurality of keys, said keypad module stores information
identifying the pressed key in said memory;
a network interface module wherein said network interface module receives data from and sends data to a two-
way data communication network;
a client module coupled to said display module, said network interface module, said keypad module, and said
memory;

wherein said client module executes on said microcontroller;
said client module, in response 1o a signal from said keypad module, processes said stored information
identifying the pressed key and stores a character in a memory buffer; and
upon completion of data entry, said client module retrieves all characters in said memory buffer and gen-
erates a request including said characters to said network interface module which in turn transmits said
request induding said characters over said two-way data communication network.

A two-way data communication device as in Claim 36 further comprising:

- a card deck stored in said memory.

A two-way data communication device as in Claim 37 wherein said card deck includes a choice card.
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39. Atwo-waydata Mnmimﬁon device as in Claim 38 wherein upon said client module processing said cl'tdice card,

said client module retrieves said stored-information identifying the pressed key, and generates a request for a
choice cormesponding to the pressed key to said server (121, 131, 141).

Petitioners' Exhibit 1011, Page 151



¢Sl abed ‘1101 NaIyx3 ,siouonied

69

150

N\
Data CaFcble Corporate 120
‘Cellulor Telephone f= . Wide Arec
Network Network
110 Compita ]| 121
' Server -
Two~Way éorporate
Pager . IS Local Area 150
Network i T g Network
i " Compter ™!
Server
Public ‘
Switched 140
Network
12 - [Compater 1!
' ' | Server

FIG. 1

ev.6SL6.L0d3



EP 0 779 759 A2
- 105
[
. : : ’ _-}—200
Me.2a |[FE=TT
| 105
. [
1 XYZ Corp. Sales
: 2 Personal Information
FIG. 2B 3 SuperTel Service 201
4 Directory of Services
105
L [
XYZ Corp. Scles Support 202
1 Enter new order ‘ o
FIG. 2C 2 Check open order |
‘ 3 Customer credit check GB 05
Home . | Info
. \ V.
204 205
105
L
P.0.: :
' 1206
FIG. 2D
B Prev. . | Fox |
\ X
o 207 208
70

Petitioners' Exhibit 1011, Page 153



-
.®
&
s
ey

"FIG. 2B

FIG. 2F

FG. 26

FIG. 2H

EP 0 779 759 A2

105
PO 11-11-11 |
_1—206
Prev. , | " Fox
\ \
207 208
105
___ /
P.O: 11-11-11 o
Cust: ABC Designs- 4209
Date: Morch 3, 1994 .
v 203
Ship: Morch 7, 1994 , QB'/
Prev. .| Fox
o\ \ :
207 208
105.
L I
Fax details to what
number: '
Prev. -~ |
105
[

Fox delails To whot
number; '

(415) 341-4473

Prev. 1

Petitioners' Exhibit 1011, Page 154



GGl abed ‘1101 Nayx3 ,siouoned

G, 34

FIG. 3B

FIG. 3C

105
[
Zﬂmuu} Information _:,,_ 300
Welcome Aloin Rossmann!
" Home , | Info , -
i )]
301 302
105
i
Message Center: 1304
; E-Moils:s 3 _
axes: —203
3 Voice Msgs: 2 Q}'
Hme . |  .Info |
- \
301 302
105
Message C L 3
egsage Center: 303
4 Schedule j‘?ﬂi
. 305"
Home , | Info |
T AR
301 302

1 10:00* Mesting with Bill

FIG. 3D
FIG. 3E

FIG. 3F

12 12:00 Lunch
'3 4:00 Board Mesting

1-306 .

Prev. . |
\

307

10:00 to 11:00
Meeting with Bill Smith
to review budgets.

Sched. . |
Y
309

1 Page Bill Smith

2 Confirm meeting

3 Cancel meeting
4 Change Meeting

4310

Sched. , |
. 1
308

eV 6SL6LL0d3a -



991 abed ‘1101 Nayx3 ,siouoned

B
o
K

FIG. 4A

FIG. 4B

W

11}

FIG. 4

FIG. 4D

QSW Airlet

*Information In The Air
- Service Directory ~

4-400

- 401

Home , |

T PR L

2. Real Estote Listings

1 Palo Alto Community Calendar

3 Stock Quotes

Home ., |

\
401 -

STOCK MARKET
)%™ DRECT

4— 403

AirNet |

Info

™~ 405

=404

FIG.

FIG.

FIG.

FIG.

FIG.

4E

4F

4G

41

105
: [
Enter ticker symbol of '
the stock:
SUNW .
AirNet | Info
Volume  :1073600

Symbol  SUNW
Lest Traded at :35.500
Exchange - :NASDAQ

Description :SUN MICRO
Day Low :34.375
Da{ High :35.625

LDo e/Time Apr 05 4:0

- - T e = e e

7% Change - :1.43
Change  :0.500
of Trades :797

Prev. |

Y. 65L.61L.0d3



LSl abed ‘1101 Nayx3 ,siouoned

vL.

105
. 00 - N
(i ~~— S
5o - ‘Dato Capable o o w \%%’g%‘f:; 120
— ‘Celluiﬁgt;z :’kphone ‘: : Ser‘{er' Network (WAN) )
110 500
13
;' ' . 130
; , . AirNet . :
1106 Two-Way TNetwork " S'éfﬁar . lg%rcﬂ?gte%
] Pager - ranslator Network (LAN)
A=V Network
i
“ . 1;11"’,- 1[41
s Stock
Quote
Service
Provider
103 Publi | |
o , Switched ——3-543 1542
Modem je— Network . Other - . Company]
Server Data
‘ Provider Base
112 —_ .

FIG. 5

oV 65L 64L 043



8G1 abed ‘1101 Nayx3 ,siouonied

SL

SM

- DATA

I

[EEPROM.

KEYPAD b

605~

DISPLAY

601

1602

ROM

1603

~ PHYSICAL

- LAYER

PROCESSOR

ADSP-TTPO1

600

RADIO

TXDATA ke—3 apcs
SPEECH +—0Q
INT - .'D:]
BASEBAND
SIGNAL
PROCESSOR | CONVERTER | T4/q
| POWER
. RYDATA | ,
. ADSP-2171 ——:
. AGC
. L__RX/Q
AD7015
RADIO CONTROL A
AFC
| e (T
FIG 6

oV 65L6LL0d3



750
L;

6G1 abed ‘|10l NaIyx3 ,siouoned

. N
760 . 743
[ . /
, "~ SERVER CONPUTER
o [ |
B sy | 710
‘ MODULE
s 10
KEYPAD INTERNET 140
. ~ 760— K } .
T wORLE mo| e 17
s ' DECKS | PROGRAMS
MODUE ) g -
N w17 | | MENORY  }-755
MENORY |

- CELIULAR TELEPHONE _

FIG. 7

eV 6SL6LL04d3. .



EPO 779759 A2
CLIENT | Wi
MODULE SERVER
1z o | 49
' HOME URL |
1802
CREATE ,
810 HTTP REQUEST _ |
preow |
R | R
oMo 17T connEcTioN |
t_CONNECTION . | | GeP oNY) |
I
| l
800/ [ SERVICE '/86,2
. | REQUEST
o | mmfsun 863
“] ““““ - RESPONSE
L T IRANSMISSION :’.?97..,-'_1 _____
W C L CoWPLEE ;ST B
“process |08 - L
FIRST CARD —— T
[ conerae 8% -
812 DISPLAY ]
_, | o
8!3" . I
- FIG. 8A
7

Petitioners' Exhibit 1011, Page 160



EP 0779759 A2

Petitioners' Exhibit 1011, Page 161



- -EP O 779759 A2

810

PREVIOUS
CARD

812

FIG. 8C

Petitioners' Exhibit 1011, Page 162



€91 abed ‘1101 Nayx3 ,ssouoned

@ 831

STORE

IDENTIFIER

1850

- 852
]

RETRIEVE
DATA

RETRIEVE
LOCAL

FIC. 8

854
/

DECK |,

812

811

- DISPLAY .

1-705

s '_

AL

" DEPLAY 712
: ( MODULE ) ,

716

TABLE !

e o o o

902

LTR. JTXT BUF
FREQ ™1\~

803

<V 6SL6LL0dT -





