 assigned to the nurse, as would be indicated on a list maintained on

: the computer 401 (as communicated from the server 402), then steps
- 104-110 may be repeated for each of the remaining patients. After all
patients have been processed by the nurse, the final step 112 is

: reached.

: Benigno at 46:30-47:4

: Steps 102, 105 and 110, wherein the client computer 401
communicates with the server 402, are each described in further

: detail in steps 121-129, depicted in Figure 1B. In step 121, the

: processes commences. In step 122, the modem on the client computer
: 401 dials into the server 402. Again, this assumes that the computer

: 401 and server 402 are to be connected via modem and standard
telephone lines. Again, it will be understood that this connection may
: be accomplished in a variety of ways, including over telephone lines,
- via a wireless connection (cellular or otherwise), via the Internet, etc.
: Benigno at 47:6-13

. Therefore, it would be highly desirable to have a system permitting
the capability to provide home care and direct information

: communication to the physician and his or her staff in real time, so as
: to reduce the recovery period and the risk of complications.

: Benigno at 6:26-29

The nurse or caregiver then sees the patient almost immediately at

: home and tracks the patient at home one or more times per day using
: the system and the information is used to create and update the

: clinical pathway database records for the patient. Real-time

. communication systems of the invention allow supervision by the
 physician, while not requiring the supervision to occur in a hospital
setting.

: Benigno at 9:26-31

: The communications subsystems of the invention are important to its
: capability of providing stable acute care and tracking clinical
pathways. Point of service communication at home using either a

: suitable electronic or computerized device is provided by the

- invention. The computer can be put into communication with a data

: storage / server computer via any suitable means, including a modem
 or network adapter.

Benigno at 11:14-19

: Assuming the connection between the client computer 401 and server
: 402 is successful in step 124, then in step 125 the patient list, patient

- orders and patient questionnaire is updated. Specifically, the client
computer 401 sends information to the server 402 regarding the
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 actions that the nurse has taken (as input into the client computer 401
: by the nurse), and the server 402 sends to the client computer 401 the
- updated patient list, patient orders, patient questionnaires, flow of
care, etc. Other data as appropriate may also be transmitted back and
: forth between the client computer 401 and the server 402.

: Benigno at 47:20-27

- In step 127, if the data has been correctly exchanged between the
client computer 401 and server 402, then final step 129 is

- encountered.

: Benigno at 47:29-30

' (¢) removing said remote In step 102, the nurse, 5 using the client computer 401 (Figure 4)
- computer from electronic | communicates with the server 402, in order to obtain updated
communication with said : pathway instructions, etc., regarding what steps to perform during
 first computer; : visit(s) for one or more patient(s). The communication can take place
3 via modern and standard phone lines, via wireless transmission (e.g.,
: cellular, etc.), via the Internet, or via any other communication link.
: Benigno at 46:4-9

 In step 105, the nurse, through client computer 401, may again

: communicate with server 402, in order to obtain the most current
instructions and data.

: Benigno at 46:13-14

: Alternatively, or in addition, in step 107 the nurse may carry out

- orders created by the physician and transmitted in steps 102 and/or
105 from the server 402 to the client computer 401.

: Benigno at 46:22-24

- In step 110, the client computer 401 communicates with the server

1 402, in order to update both the computer 401 and server 402 as in
steps 102 and 105. In step 111, if there are additional patients

: assigned to the nurse, as would be indicated on a list maintained on

: the computer 401 (as communicated from the server 402), then steps
: 104-110 may be repeated for each of the remaining patients. After all
 patients have been processed by the nurse, the final step 112 is

: reached.

Benigno at 46:30-47:4

: Steps 102, 105 and 110, wherein the client computer 401

: communicates with the server 402, are each described in further
 detail in steps 121-129, depicted in Figure 1B. In step 121, the
processes commences. In step 122, the modem on the client computer
: 401 dials into the server 402. Again, this assumes that the computer

: 401 and server 402 are to be connected via modem and standard
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: telephone lines. Again, it will be understood that this connection may

: be accomplished in a variety of ways, including over telephone lines,
 via a wireless connection (cellular or otherwise), via the Internet, etc.
Benigno at 47:6-13

: Assuming the connection between the client computer 401 and server
: 402 is successful in step 124, then in step 125 the patient list, patient

- orders and patient questionnaire is updated. Specifically, the client
computer 401 sends information to the server 402 regarding the

: actions that the nurse has taken (as input into the client computer 401
: by the nurse), and the server 402 sends to the client computer 401 the
- updated patient list, patient orders, patient questionnaires, flow of

: care, etc. Other data as appropriate may also be transmitted back and
 forth between the client computer 401 and the server 402.

Benigno at 47:20-27

- In step 127, if the data has been correctly exchanged between the
: client computer 401 and server 402, then final step 129 is

- encountered.

Benigno at 47:29-30

: Based on the above, in general, when a request for a new session
: (voice, data) is received (in step 10), a connection will be established
: for the new session (affirmative result in step 11) if there are fewer
Ethan C-Ch active sessions in the cell. As described above, time-
: sensitive sessions may be afforded priority. For instance, preferably,
- voice sessions are given preemptive priority over data sessions for
- using channel resources. Since voice sessions must be transmitted or
i received on a real time basis, reconnection attempts for voice sessions
are preferably not allowed. When a voice session arrives and finds all
: channels C occupied, an active data session (if any are present) is
. preferably suspended (step 12) (or possibly terminated) to
: accommodate it. More specifically, when a voice session arrives in a
: cell in which all channels are occupied and fewer than H sessions are
:in suspension, and, at least, one active session is of data type, an
arriving voice session will obtain a connection (step 13) but an active
: data session will be suspended (step 12). The choice of which data
: session to be suspended or be terminated is assumed to be random.

: Rappaport at 7:44-63

In a network that employs an admission control protocol according to
: the present invention, voice calls, for example (or other time-sensitive
: stream traffic) may preempt resources of time-insensitive data calls,
: which result in suspended sessions that do not result in session
: failures. Priority access for hand-offs of active sessions with respect
Eto new call sessions can also be accommodated. Mobile users that
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: have some autonomy or who are perhaps exchanging time-insensitive

i data with a remote site can continue to function essentially
- undisturbed by link failures since the connectivity and reconnection
Eprocedures arc managed by the network in a manner that is
: transparent to the end users. Mobile computing sessions and delay-
 insensitive data communications, for example, will be able to
: continue, largely unaware of link failures.

. Rappaport at 2:44-58

(f) within said remote In step 106 and 108, the client computer 401, via the questionnaire
- computer, using said : language previously described, or through any other data collection
 transmitted tokenized ‘ mechanism, may obtain data from the nurse or other source

questionnaire to obtain at : corresponding to the clinical pathway to be followed, as dictated by
least one user response; the physician. As a result, SOAP notes may be generated, alerts can
3 be generated, etc., for ultimate retransmission to the server 402.

Alternatively, or in addition, in step 107 the nurse may carry out
orders created by the physician and transmitted in steps 102 and/or

: 105 from the server 402 to the client computer 401. The results of

: such orders may generate a flow of care to be followed by the nurse,
- and/or may generate alerts, etc. In step 109, the nurse records in the
: client computer 401 compliance or non-compliance with the orders.
If noncompliance, the reasons are also stored. gain, all such stored

: data may later be transmitted back to the server 402.

: Benigno at 46:16-28
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(g) storing said at least  : In step 106 and 108, the client computer 401, via the questionnaire

one user response within : language previously described, or through any other data collection

 said remote computer; mechanism, may obtain data from the nurse or other source

3 corresponding to the clinical pathway to be followed, as dictated by
: the physician. As a result, SOAP notes may be generated, alerts can
: be generated, etc., for ultimate retransmission to the server 402.

: Alternatively, or in addition, in step 107 the nurse may carry out

- orders created by the physician and transmitted in steps 102 and/or
105 from the server 402 to the client computer 401. The results of

: such orders may generate a flow of care to be followed by the nurse,
- and/or may generate alerts, etc. In step 109, the nurse records in the
: client computer 401 compliance or non-compliance with the orders.
- If noncompliance, the reasons are also stored. gain, all such stored
data may later be transmitted back to the server 402.

: Benigno at 46:16-28

mn e L

(h) modifying said - Daily communication includes SOAP notes, notification of whether
| questionnaire with the patient received appropriate IV medications and intravenous
-incremental changes ata : fluids, as well as the ability to communicate with nurses, and nurse
-second computer located | communications with physicians for order changes.

at a second site; : Benigno at 11:22-26

The system is constantly evaluating itself. As the system finds new
: correlating factors, they are put in place to aid in determining changes
: to be made to the current or default clinical pathway. In addition, as
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: correlations are determined between clinical pathway decisions and
 significant outcomes (i.e., outcomes of interest), changes can be made
 to the default pathway to optimize systematically the clinical pathway
toward the desired results. These changes can be automatically made

- or can be presented to the physician, system administrator, or other

: user for approval.

: Benigno at 21:22-29

In addition, the present invention provides a client / server system for
: manipulation and analysis of data related to clinical pathways,

: comprising a communication network, a client workstation in

: communication with the communication network, wherein the client

: workstation comprises means for generating at least one signal
corresponding to a clinical pathway decision and transmitting the at

: least one decision signal over the communication network, and means
: for receiving at least one signal corresponding to a clinical pathway

: modification from the communication network, and means for

- outputting the at least one modification signal to a signal processing

: means, a server on the communication network, wherein the server
comprises a clinical pathway database for storing an initial procedure
- decision data element, corresponding to a decision point within the

: clinical pathway, and at least one subsequent decision data element

: corresponding to at least one available subsequent decision point

- within the clinical pathway, and a historical clinical pathway database
for storing previously selected subsequent decision data elements,

: selected corresponding to the initial procedure decision data element,
- and processing means, in communication with the communication

: network, the client workstation, and the server, for performing the
 steps of receiving the at least one decision signal from the
communication network, based on the received decision signal,

: selecting one of the at least one subsequent decision data elements,

: comparing the selected subsequent decision data element with the

: previously selected subsequent decision data elements stored in the
 historical clinical pathway database, and based upon predetermined

: correlation criteria, modifying the at least one subsequent decision
data elements within the clinical pathway database, then generating at
: least one signal corresponding to a clinical pathway modification of

: the subsequent decision data elements in the clinical pathway

: database, and transmitting the at least one clinical pathway

: modification signal over the communication network to the receiving
: means of the client workstation.

Benigno at 14:7-15:2
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(1) placing said remote
- computer into electrical

' communication with said pathway instructions, etc., regarding what steps to perform during

' second computer;

Y
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. In step 102, the nurse, using the client computer 401 (Figure 4)
: communicates with the server 402, in order to obtain updated

: visit(s) for one or more patient(s). The communication can take place
: via modern and standard phone lines, via wireless transmission (e.g.,
: cellular, etc.), via the Internet, or via any other communication link.

. Benigno at 46:4-9

In step 105, the nurse, through client computer 401, may again

: communicate with server 402, in order to obtain the most current
 instructions and data.

: Benigno at 46:13-14

Alternatively, or in addition, in step 107 the nurse may carry out
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orders created by the physician and transmitted in steps 102 and/or
105 from the server 402 to the client computer 401.
: Benigno at 46:22-24

In step 110, the client computer 401 communicates with the server

: 402, in order to update both the computer 401 and server 402 as in

: steps 102 and 105. In step 111, if there are additional patients
 assigned to the nurse, as would be indicated on a list maintained on
the computer 401 (as communicated from the server 402), then steps
: 104-110 may be repeated for each of the remaining patients. After all
: patients have been processed by the nurse, the final step 112 is

: reached.

: Benigno at 46:30-47:4

Steps 102, 105 and 110, wherein the client computer 401

: communicates with the server 402, are each described in further

: detail in steps 121-129, depicted in Figure 1B. In step 121, the

: processes commences. In step 122, the modem on the client computer
1401 dials into the server 402. Again, this assumes that the computer
401 and server 402 are to be connected via modem and standard

: telephone lines. Again, it will be understood that this connection may
: be accomplished in a variety of ways, including over telephone lines,
: via a wireless connection (cellular or otherwise), via the Internet, etc.
: Benigno at 47:6-13
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: Assuming the connection between the client computer 401 and server

: 402 is successful in step 124, then in step 125 the patient list, patient
- orders and patient questionnaire is updated. Specifically, the client
computer 401 sends information to the server 402 regarding the

: actions that the nurse has taken (as input into the client computer 401
: by the nurse), and the server 402 sends to the client computer 401 the
: updated patient list, patient orders, patient questionnaires, flow of

: care, etc. Other data as appropriate may also be transmitted back and
 forth between the client computer 401 and the server 402.

Benigno at 47:20-27

- In step 127, if the data has been correctly exchanged between the
: client computer 401 and server 402, then final step 129 is

- encountered.

Benigno at 47:29-30

(j) transmitting said Therefore, it would be highly desirable to have a system permitting

' incremental changes the capability to provide home care and direct information
- from said second : communication to the physician and his or her staff in real time, so as
- computer to said remote  : to reduce the recovery period and the risk of complications.

- computer; . Benigno at 6:26-29

The nurse or caregiver then sees the patient almost immediately at

: home and tracks the patient at home one or more times per day using
: the system and the information is used to create and update the

: clinical pathway database records for the patient. Real-time

| communication systems of the invention allow supervision by the
physician, while not requiring the supervision to occur in a hospital

: setting.

: Benigno at 9:26-31

: The communications subsystems of the invention are important to its
: capability of providing stable acute care and tracking clinical
pathways. Point of service communication at home using either a

: suitable electronic or computerized device is provided by the

: invention. The computer can be put into communication with a data
 storage / server computer via any suitable means, including a modem
 or network adapter.

Benigno at 11:14-19

- In step 102, the nurse, using the client computer 401 (Figure 4)

: communicates with the server 402, in order to obtain updated

- pathway instructions, etc., regarding what steps to perform during
visit(s) for one or more patient(s). The communication can take place
: via modern and standard phone lines, via wireless transmission (e.g.,
: cellular, etc.), via the Internet, or via any other communication link.
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Benigno at 46:4-9

- In step 105, the nurse, through client computer 401, may again
communicate with server 402, in order to obtain the most current
: instructions and data.

: Benigno at 46:13-14

: Alternatively, or in addition, in step 107 the nurse may carry out
orders created by the physician and transmitted in steps 102 and/or
: 105 from the server 402 to the client computer 401.

: Benigno at 46:22-24

- In step 110, the client computer 401 communicates with the server
402, in order to update both the computer 401 and server 402 as in

: steps 102 and 105. In step 111, if there are additional patients
 assigned to the nurse, as would be indicated on a list maintained on

: the computer 401 (as communicated from the server 402), then steps
: 104-110 may be repeated for each of the remaining patients. After all
 patients have been processed by the nurse, the final step 112 is
 reached.

: Benigno at 46:30-47:4

: Steps 102, 105 and 110, wherein the client computer 401

: communicates with the server 402, are each described in further
detail in steps 121-129, depicted in Figure IB. In step 121, the

: processes commences. In step 122, the modem on the client computer
: 401 dials into the server 402. Again, this assumes that the computer

: 401 and server 402 are to be connected via modem and standard

: telephone lines. Again, it will be understood that this connection may
be accomplished in a variety of ways, including over telephone lines,
: via a wireless connection (cellular or otherwise), via the Internet, etc.
: Benigno at 47:6-13

: Assuming the connection between the client computer 401 and server
1 402 is successful in step 124, then in step 125 the patient list, patient
orders and patient questionnaire is updated. Specifically, the client

: computer 401 sends information to the server 402 regarding the

: actions that the nurse has taken (as input into the client computer 401
: by the nurse), and the server 402 sends to the client computer 401 the
- updated patient list, patient orders, patient questionnaires, flow of
care, etc. Other data as appropriate may also be transmitted back and
: forth between the client computer 401 and the server 402.

: Benigno at 47:20-27

In step 127, if the data has been correctly exchanged between the
: client computer 401 and server 402, then final step 129 is
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encountered.
Benigno at 47:29-30

CREY OF S48
X SIS

Benigno at FIG 1A

- (k) modifying said
transmitted tokenized
questionnaire in said

- remote computer with
- said incremental

changes, thereby creating
- a modified tokenized
| questionnaire;

Daily communication includes SOAP notes, notification of whether
: the patient received appropriate IV medications and intravenous

: fluids, as well as the ability to communicate with nurses, and nurse
. communications with physicians for order changes.

. Benigno at 11:22-26

: The system is constantly evaluating itself. As the system finds new
: correlating factors, they are put in place to aid in determining changes
‘to be made to the current or default clinical pathway. In addition, as

correlations are determined between clinical pathway decisions and

: significant outcomes (i.e., outcomes of interest), changes can be made
: to the default pathway to optimize systematically the clinical pathway
. toward the desired results. These changes can be automatically made
 or can be presented to the physician, system administrator, or other
user for approval.

: Benigno at 21:22-29

: In addition, the present invention provides a client / server system for
- manipulation and analysis of data related to clinical pathways,

. comprising a communication network, a client workstation in
communication with the communication network, wherein the client

: workstation comprises means for generating at least one signal
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: corresponding to a clinical pathway decision and transmitting the at

: least one decision signal over the communication network, and means
 for receiving at least one signal corresponding to a clinical pathway
modification from the communication network, and means for

- outputting the at least one modification signal to a signal processing

: means, a server on the communication network, wherein the server

- comprises a clinical pathway database for storing an initial procedure
 decision data element, corresponding to a decision point within the
clinical pathway, and at least one subsequent decision data element

: corresponding to at least one available subsequent decision point

- within the clinical pathway, and a historical clinical pathway database
: for storing previously selected subsequent decision data elements,
 selected corresponding to the initial procedure decision data clement,
- and processing means, in communication with the communication
network, the client workstation, and the server, for performing the

: steps of receiving the at least one decision signal from the

: communication network, based on the received decision signal,
 selecting one of the at least one subsequent decision data elements,

. comparing the selected subsequent decision data element with the
previously selected subsequent decision data elements stored in the

: historical clinical pathway database, and based upon predetermined

: correlation criteria, modifying the at least one subsequent decision

: data elements within the clinical pathway database, then generating at
: least one signal corresponding to a clinical pathway modification of
 the subsequent decision data elements in the clinical pathway
database, and transmitting the at least one clinical pathway

: modification signal over the communication network to the receiving
: means of the client workstation.

. Benigno at 14:7-15:2

Steps 102, 105 and 110, wherein the client computer 401

: communicates with the server 402, are each described in further

: detail in steps 121-129, depicted in Figure 1B. In step 121, the

: processes commences. In step 122, the modem on the client computer
1401 dials into the server 402. Again, this assumes that the computer
401 and server 402 are to be connected via modem and standard

: telephone lines. Again, it will be understood that this connection may
: be accomplished in a variety of ways, including over telephone lines,
: via a wireless connection (cellular or otherwise), via the Internet, etc.
: Benigno at 47:6-13

. Assuming the connection between the client computer 401 and server
: 402 is successful in step 124, then in step 125 the patient list, patient

- orders and patient questionnaire is updated. Specifically, the client

. computer 401 sends information to the server 402 regarding the
actions that the nurse has taken (as input into the client computer 401
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: by the nurse), and the server 402 sends to the client computer 401 the

- updated patient list, patient orders, patient questionnaires, flow of

: care, etc. Other data as appropriate may also be transmitted back and
forth between the client computer 401 and the server 402.

: Benigno at 47:20-27

- In step 127, if the data has been correctly exchanged between the
: client computer 401 and server 402, then final step 129 is
 encountered.

: Benigno at 47:29-30

(1) removing said remote In step 102, the nurse, 5 using the client computer 401 (Figure 4)

- computer from electronic | communicates with the server 402, in order to obtain updated

- communication with said : pathway instructions, etc., regarding what steps to perform during

second computer; : visit(s) for one or more patient(s). The communication can take place

3 . via modern and standard phone lines, via wireless transmission (¢.g.,
: cellular, etc.), via the Internet, or via any other communication link.
Benigno at 46:4-9

: In step 105, the nurse, through client computer 401, may again

: communicate with server 402, in order to obtain the most current
: instructions and data.

Benigno at 46:13-14

: Alternatively, or in addition, in step 107 the nurse may carry out

- orders created by the physician and transmitted in steps 102 and/or
1 105 from the server 402 to the client computer 401.

Benigno at 46:22-24

- In step 110, the client computer 401 communicates with the server

: 402, in order to update both the computer 401 and server 402 as in

: steps 102 and 105. In step 111, if there are additional patients
assigned to the nurse, as would be indicated on a list maintained on

: the computer 401 (as communicated from the server 402), then steps
: 104-110 may be repeated for cach of the remaining patients. After all
: patients have been processed by the nurse, the final step 112 is
 reached.

Benigno at 46:30-47:4

Steps 102, 105 and 110, wherein the client computer 401

: communicates with the server 402, are each described in further

: detail in steps 121-129, depicted in Figure 1B. In step 121, the

: processes commences. In step 122, the modem on the client computer
401 dials into the server 402. Again, this assumes that the computer

: 401 and server 402 are to be connected via modem and standard

: telephone lines. Again, it will be understood that this connection may
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be accomplished in a variety of ways, including over telephone lines,
. via a wireless connection (cellular or otherwise), via the Internet, etc.
: Benigno at 47:6-13

Assuming the connection between the client computer 401 and server
: 402 is successful in step 124, then in step 125 the patient list, patient

- orders and patient questionnaire is updated. Specifically, the client

: computer 401 sends information to the server 402 regarding the
actions that the nurse has taken (as input into the client computer 401
: by the nurse), and the server 402 sends to the client computer 401 the
: updated patient list, patient orders, patient questionnaires, flow of

: care, etc. Other data as appropriate may also be transmitted back and
: forth between the client computer 401 and the server 402.

Benigno at 47:20-27

In step 127, if the data has been correctly exchanged between the
: client computer 401 and server 402, then final step 129 is

: encountered.

Benigno at 47:29-30

(m) within said remote | In step 106 and 108, the client computer 401, via the questionnaire

- computer, using said  language previously described, or through any other data collection
- modified tokenized mechanism, may obtain data from the nurse or other source

. questionnaire to obtain at | corresponding to the clinical pathway to be followed, as dictated by
least one additional user : the physician. As a result, SOAP notes may be generated, alerts can
response; : be generated, etc., for ultimate retransmission to the server 402.

3 . Benigno at 46:16-20

(n) placing said remote : In step 102, the nurse, using the client computer 401 (Figure 4)

- computer into electronic | communicates with the server 402, in order to obtain updated

' communication with a pathway instructions, etc., regarding what steps to perform during

' server; : visit(s) for one or more patient(s). The communication can take place

3 : via modern and standard phone lines, via wireless transmission (e.g.,
: cellular, etc.), via the Internet, or via any other communication link.
Benigno at 46:4-9

In step 105, the nurse, through client computer 401, may again

: communicate with server 402, in order to obtain the most current
 instructions and data.

: Benigno at 46:13-14

Alternatively, or in addition, in step 107 the nurse may carry out

- orders created by the physician and transmitted in steps 102 and/or
: 105 from the server 402 to the client computer 401.

. Benigno at 46:22-24
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- In step 110, the client computer 401 communicates with the server

: 402, in order to update both the computer 401 and server 402 as in
:steps 102 and 105. In step 111, if there are additional patients
assigned to the nurse, as would be indicated on a list maintained on

: the computer 401 (as communicated from the server 402), then steps
: 104-110 may be repeated for each of the remaining patients. After all
: patients have been processed by the nurse, the final step 112 is
 reached.

Benigno at 46:30-47:4

: Steps 102, 105 and 110, wherein the client computer 401

: communicates with the server 402, are each described in further
 detail in steps 121-129, depicted in Figure 1B. In step 121, the
processes commences. In step 122, the modem on the client computer
: 401 dials into the server 402. Again, this assumes that the computer

: 401 and server 402 are to be connected via modem and standard

: telephone lines. Again, it will be understood that this connection may
: be accomplished in a variety of ways, including over telephone lines,
: via a wireless connection (cellular or otherwise), via the Internet, etc.
Benigno at 47:6-13

i
borpenve v LS
WL AR

1
SRCRMRE U8 ST LS
WA FOS THS DY

14
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, RSN ¥
PARTHTS RS

: Csisst sl
HINKOR SERVER

5

Assuming the connection between the client computer 401 and server
: 402 is successful in step 124, then in step 125 the patient list, patient

- orders and patient questionnaire is updated. Specifically, the client

- computer 401 sends information to the server 402 regarding the
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 actions that the nurse has taken (as input into the client computer 401
: by the nurse), and the server 402 sends to the client computer 401 the
- updated patient list, patient orders, patient questionnaires, flow of
care, etc. Other data as appropriate may also be transmitted back and
: forth between the client computer 401 and the server 402.

: Benigno at 47:20-27

- In step 127, if the data has been correctly exchanged between the
: client computer 401 and server 402, then final step 129 is
 encountered.

: Benigno at 47:29-30

 (0) transmitting said at In step 106 and 108, the client computer 401, via the questionnaire

least one user response | language previously described, or through any other data collection

to said server; : mechanism, may obtain data from the nurse or other source

3 : corresponding to the clinical pathway to be followed, as dictated by
 the physician. As a result, SOAP notes may be generated, alerts can
be generated, etc., for ultimate retransmission to the server 402.

: Alternatively, or in addition, in step 107 the nurse may carry out

- orders created by the physician and transmitted in steps 102 and/or

1 105 from the server 402 to the client computer 401. The results of
such orders may generate a flow of care to be followed by the nurse,
- and/or may generate alerts, etc. In step 109, the nurse records in the
: client computer 401 compliance or non-compliance with the orders.
: If noncompliance, the reasons are also stored. gain, all such stored

- data may later be transmitted back to the server 402.

Benigno at 46:16-28

(p) transmitting said at In step 106 and 108, the client computer 401, via the questionnaire

 least one additional user language previously described, or through any other data collection

- response to said server; i mechanism, may obtain data from the nurse or other source

3 : corresponding to the clinical pathway to be followed, as dictated by
: the physician. As a result, SOAP notes may be generated, alerts can
‘be generated, etc., for ultimate retransmission to the server 402.
Benigno at 46:16-20

(q) storing said . The questionnaire and its answers are all stored.

 transmitted at least one Benigno at 23:10

- user response and said at

least one additional user | In step 106 and 108, the client computer 401, via the questionnaire

response at said server; i language previously described, or through any other data collection

3 - mechanism, may obtain data from the nurse or other source
corresponding to the clinical pathway to be followed, as dictated by
: the physician. As a result, SOAP notes may be generated, alerts can
: be generated, ctc., for ultimate retransmission to the server 402.
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: Alternatively, or in addition, in step 107 the nurse may carry out

- orders created by the physician and transmitted in steps 102 and/or

1 105 from the server 402 to the client computer 401. The results of
such orders may generate a flow of care to be followed by the nurse,
- and/or may generate alerts, etc. In step 109, the nurse records in the
: client computer 401 compliance or non-compliance with the orders.
: If noncompliance, the reasons are also stored. gain, all such stored

. data may later be transmitted back to the server 402.

Benigno at 46:16-28

(r) preparing a report . The system includes means for ... outputting the signal to a signal

| using any of said at least processing means. Suitable signal processing means include, a

-one user response and | communication network, a computer, a storage medium, a display, a
said at least one : printer, or the like.

additional user response; : Benigno at 28:26-29:1

Land, :

(s) displaying at least a i The system includes means for ... outputting the signal to a signal
 portion of said report on processing means. Suitable signal processing means include, a

- a visually perceptible communication network, a computer, a storage medium, a display, a
' medium; : printer, or the like.

3 : Benigno at 28:26-29:1

 (t) performing at lcast One significant benefit of the invention is that the data gathered about
steps (d)-(p) using at - various clinical pathways and their successfulness can be catalogued.
least two different : The data can be repackaged and manipulated as needed and is

- remote computing device : believed to be of significant value in and of itself. The gathering of
 types using the same this data as it pertains to the heretofore nonexistent stable acute care
 tokens. : patient class is an important advantage of the invention.

. Benigno at 10:14-18.

: Statements of the language used to create each questionnaire are

- saved in the clinical pathway database as opposed to a simple flat file.
Entire questionnaires are versioned, and may be easily modified, or

- recalled from earlier versions. Questions once entered may be reused
: in many questionnaires.

: Benigno at 12:27 -31

Each individual question within the questionnaire may be represented
: by statements in a "questionnaire language". This language is "turing
: complete" meaning that anything that can be accomplished by any

: general purpose programming language may be accomplished by the

: language that represents the questions. This allows the questions to
contain data, storage, and logical information about the data within

: each question, and allows the attachment of significant information to
: cach question within the questionnaire. An example would be

: information associated with a particular drug. Dosages, appropriate
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application times and such can be encoded within the question that
 asks if the drug is to be administered.
: Benigno at 13:1-10

In a further embodiment, the present invention provides a system for

: agsessing utilization of medical resources based upon manipulation

- and analysis of statistical data related to clinical pathways,

. comprising a clinical pathway database for storing an initial
procedure decision data element, corresponding to a decision point

: within the clinical pathway, and at least one subsequent decision data
: element corresponding to available subsequent decision points within
: the clinical pathway, a historical clinical pathway database for storing
 previously selected subsequent decision data elements, selected
corresponding to the initial procedure decision data element, and, for
: each of the previously selected subsequent decision data elements, a

: utilization value corresponding to the decision data element

: processing means, including a storage device, for performing the

: steps of selecting one of the at least one subsequent decision data
 elements, comparing the selected subsequent decision data element
with the previously selected subsequent decision data elements stored
: in the historical clinical pathway database, and based upon

: predetermined correlation criteria, modifying the at least one

- subsequent decision data elements within the clinical pathway

: database, and statistical processing means, in communication with the
clinical pathway database and the historical clinical pathway

: database, for performing the steps of accessing the historical clinical

: pathway database, computing pathway utilization value based on the

- accessed utilization values in the database, generating at least one
 signal corresponding to the pathway utilization value, and outputting
 the at least one utilization value signal to a signal processing means.
Benigno at 15:18-16:7

: In one embodiment of the present invention, clinical pathway

: database models a decision tree comprising various decision nodes.
. These nodes are stored as either text or tokenized representations of
the Questionnaire Language ("QL") statements (see infra).

Question ID is the identifier of the question itself.
. Benigno at 19:10-24

In step 304, a new patient record is created, using for example the

: client computer 401 and the server 402. This record may be stored on
: the server 402, or at any other external location. In step 3035, a criteria
: questionnaire is administered on the client computer 401, in order to

- determine whether the patient satisfies the criteria to be eligible for,
for example, home health care. Examples of such criteria and
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conditions have been previously described elsewhere.
. Benigno at 49:10-15

N
o

.
404 RT WK

TERE

Benigno at FIG. 4

. 9. The method for ¢ In step 102, the nurse, using the client computer 401 (Figure 4)

' managing data transfers communicates with the server 402, in order to obtain updated

- between computers : pathway instructions, etc., regarding what steps to perform during
-according to claim 8 : visit(s) for one or more patient(s). The communication can take place
wherein said first : via modern and standard phone lines, via wireless transmission (e.g.,
- computer and said : cellular, etc.), via the Internet, or via any other communication link.

-second computer area | Benigno at 46:4-9
- same computer.
3 - In step 105, the nurse, through client computer 401, may again

: communicate with server 402, in order to obtain the most current
 instructions and data.

Benigno at 46:13-14

Alternatively, or in addition, in step 107 the nurse may carry out

- orders created by the physician and transmitted in steps 102 and/or
: 105 from the server 402 to the client computer 401.

Benigno at 46:22-24

In step 110, the client computer 401 communicates with the server

: 402, in order to update both the computer 401 and server 402 as in

: steps 102 and 105. In step 111, if there are additional patients
 assigned to the nurse, as would be indicated on a list maintained on
 the computer 401 (as communicated from the server 402), then steps
104-110 may be repeated for each of the remaining patients. After all
: patients have been processed by the nurse, the final step 112 is
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reached.
. Benigno at 46:30-47:4

Steps 102, 105 and 110, wherein the client computer 401

: communicates with the server 402, are each described in further

: detail in steps 121-129, depicted in Figure 1B. In step 121, the

: processes commences. In step 122, the modem on the client computer
: 401 dials into the server 402. Again, this assumes that the computer
1401 and server 402 are to be connected via modem and standard
 telephone lines. Again, it will be understood that this connection may
: be accomplished in a variety of ways, including over telephone lines,
- via a wireless connection (cellular or otherwise), via the Internet, etc.
: Benigno at 47:6-13

. Assuming the connection between the client computer 401 and server
: 402 is successful in step 124, then in step 125 the patient list, patient

- orders and patient questionnaire is updated. Specifically, the client

: computer 401 sends information to the server 402 regarding the
 actions that the nurse has taken (as input into the client computer 401
by the nurse), and the server 402 sends to the client computer 401 the
: updated patient list, patient orders, patient questionnaires, flow of

: care, etc. Other data as appropriate may also be transmitted back and
: forth between the client computer 401 and the server 402.

: Benigno at 47:20-27

In step 127, if the data has been correctly exchanged between the
: client computer 401 and server 402, then final step 129 is

- encountered.

: Benigno at 47:29-30

10. The method for . In step 102, the nurse, using the client computer 401 (Figure 4)

- managing data transfers | communicates with the server 402, in order to obtain updated

- between computers - pathway instructions, etc., regarding what steps to perform during

- according to claim 9 visit(s) for one or more patient(s). The communication can take place
- wherein said server and | via modern and standard phone lines, via wireless transmission (e.g.,
said first computer are  : cellular, etc.), via the Internet, or via any other communication link.
said same computer. : Benigno at 46:4-9

In step 105, the nurse, through client computer 401, may again

: communicate with server 402, in order to obtain the most current
 instructions and data.

: Benigno at 46:13-14

Alternatively, or in addition, in step 107 the nurse may carry out
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orders created by the physician and transmitted in steps 102 and/or
105 from the server 402 to the client computer 401.
: Benigno at 46:22-24

In step 110, the client computer 401 communicates with the server

: 402, in order to update both the computer 401 and server 402 as in

: steps 102 and 105. In step 111, if there are additional patients
 assigned to the nurse, as would be indicated on a list maintained on
the computer 401 (as communicated from the server 402), then steps
: 104-110 may be repeated for each of the remaining patients. After all
: patients have been processed by the nurse, the final step 112 is

: reached.

: Benigno at 46:30-47:4

Steps 102, 105 and 110, wherein the client computer 401

: communicates with the server 402, are each described in further

: detail in steps 121-129, depicted in Figure 1B. In step 121, the

: processes commences. In step 122, the modem on the client computer
1401 dials into the server 402. Again, this assumes that the computer
401 and server 402 are to be connected via modem and standard

: telephone lines. Again, it will be understood that this connection may
: be accomplished in a variety of ways, including over telephone lines,
: via a wireless connection (cellular or otherwise), via the Internet, etc.
: Benigno at 47:6-13

. Assuming the connection between the client computer 401 and server
: 402 is successful in step 124, then in step 125 the patient list, patient

- orders and patient questionnaire is updated. Specifically, the client

. computer 401 sends information to the server 402 regarding the
actions that the nurse has taken (as input into the client computer 401
: by the nurse), and the server 402 sends to the client computer 401 the
: updated patient list, patient orders, patient questionnaires, flow of

: care, etc. Other data as appropriate may also be transmitted back and
: forth between the client computer 401 and the server 402.

Benigno at 47:20-27

- In step 127, if the data has been correctly exchanged between the
: client computer 401 and server 402, then final step 129 is

: encountered.

: Benigno at 47:29-30

11. A method for | A self-analyzing system for suggesting deviation from a current
. collecting survey data  : clinical pathway and entry into an alternative clinical pathway based
from a user comprising  : upon historical information about the results of actions. Systems for
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 the steps of: : tracking clinical pathway outcomes based on data collected post-
 treatment. .... A questionnaire computer language and subsystem are
- used in various stages of the systems of the invention. Corresponding
- methods are also disclosed.
: Benigno at Abstract

(a) creating a Assessment of the patient's condition is performed using an
| questionnaire comprising : questionnaire or form generated based upon the current patient's
- a series of questions; : customized and changeable clinical pathway.

. Benigno at 9:31-10:2

Another aspect of the invention involves a new questionnaire format,
: which may be used as one way of collecting the data to be analyzed

- according to the present invention. This questionnaire format allows

: stable acute care caregivers the ability to closely track and instantly

- inform a patient's physician of that patient's condition. The format, as
it applies to a particular patient, also provides the clinical pathway for
the patient, as described infra. With the present invention, stable

- acute care providers receive updated orders about the patient on a

: visit by visit basis and physicians are able to track the progress of

: their patients instantly. The questionnaire system in conjunction with
 the other components of the systems of the invention allows the close
communication required between home care givers and physicians in
: this kind of situation and solves various problems of the prior art.

: Statements of the language used to create each questionnaire are

: saved in the clinical pathway database as opposed to a simple flat file.
. Entire questionnaires are versioned, and may be easily modified, or
recalled from earlier versions. Questions once entered may be reused
: in many questionnaires.

: Benigno at 12:17-31

. (b) tokenizing said : One significant benefit of the invention is that the data gathered about
. questionnaire; thereby  : various clinical pathways and their successfulness can be catalogued.
producing a plurality of : The data can be repackaged and manipulated as needed and is
tokens representing said  believed to be of significant value in and of itself. The gathering of
| questionnaire; this data as it pertains to the heretofore nonexistent stable acute care
: patient class is an important advantage of the invention.

: Benigno at 10:14-18.

: Statements of the language used to create each questionnaire are

- saved in the clinical pathway database as opposed to a simple flat file.
Entire questionnaires are versioned, and may be easily modified, or

- recalled from earlier versions. Questions once entered may be reused
: in many questionnaires.

: Benigno at 12:27 -31
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: Each individual question within the questionnaire may be represented
by statements in a "questionnaire language". This language is "turing
- complete” meaning that anything that can be accomplished by any
general purpose programming language may be accomplished by the
: language that represents the questions. This allows the questions to

: contain data, storage, and logical information about the data within

: each question, and allows the attachment of significant information to
- cach question within the questionnaire. An example would be
information associated with a particular drug. Dosages, appropriate

- application times and such can be encoded within the question that
 asks if the drug is to be administered.

: Benigno at 13:1-10

- In one embodiment of the present invention, clinical pathway
database models a decision tree comprising various decision nodes.
: These nodes are stored as either text or tokenized representations of
: the Questionnaire Language ("QL") statements (see infi-a).

Question ID is the identifier of the question itself.
: Benigno at 19:10-24

(c) storing said plurality | Statements of the language used to create each questionnaire are
- of tokens on a computer saved in the clinical pathway database as opposed to a simple flat file.
-readable medium ona | Entire questionnaires are versioned, and may be easily modified, or
- first computer; : recalled from earlier versions. Questions once entered may be reused
: in many questionnaires.

Benigno at 12:27 -31

Each individual question within the questionnaire may be represented
: by statements in a "questionnaire language". This language is "turing
: complete” meaning that anything that can be accomplished by any

: general purpose programming language may be accomplished by the
 language that represents the questions. This allows the questions to
contain data, storage, and logical information about the data within

: cach question, and allows the attachment of significant information to
: each question within the questionnaire. An example would be

: information associated with a particular drug. Dosages, appropriate

- application times and such can be encoded within the question that
asks if the drug is to be administered.

: Benigno at 13:1-10

(d) placing a handheld The communications subsystems of the invention are important to its
: remote computing device : capability of providing stable acute care and tracking clinical

into electronic : pathways. Point of service communication at home using either a
- communication with said : suitable electronic or computerized device is provided by the
 first computer; - invention. The computer can be put into communication with a data
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storage / server computer via any suitable means, including a modem '
. or network adapter.
: Benigno at 11:14-19

In step 102, the nurse, using the client computer 401 (Figure 4)

: communicates with the server 402, in order to obtain updated

: pathway instructions, etc., regarding what steps to perform during

: visit(s) for one or more patient(s). The communication can take place
via modern and standard phone lines, via wireless transmission (e.g.,
: cellular, etc.), via the Internet, or via any other communication link.

: Benigno at 46:4-9

: Steps 102, 105 and 110, wherein the client computer 401
communicates with the server 402, are each described in further

: detail in steps 121-129, depicted in Figure 1B. In step 121, the

: processes commences. In step 122, the modem on the client computer
: 401 dials into the server 402. Again, this assumes that the computer

: 401 and server 402 are to be connected via modem and standard
 telephone lines. Again, it will be understood that this connection may
be accomplished in a variety of ways, including over telephone lines,
- via a wireless connection (cellular or otherwise), via the Internet, etc.
: Benigno at 47:6-13

 (¢) transmitting said Therefore, it would be highly desirable to have a system permitting
 plurality of tokens to : the capability to provide home care and direct information

said handheld remote : communication to the physician and his or her staff in real time, so as
‘ computing device;, : to reduce the recovery period and the risk of complications.

Benigno at 6:26-29

: The nurse or caregiver then sees the patient almost immediately at

: home and tracks the patient at home one or more times per day using
: the system and the information is used to create and update the
clinical pathway database records for the patient. Real-time

: communication systems of the invention allow supervision by the

: physician, while not requiring the supervision to occur in a hospital

: setting.

. Benigno at 9:26-31

The communications subsystems of the invention are important to its
: capability of providing stable acute care and tracking clinical

: pathways. Point of service communication at home using either a

: suitable electronic or computerized device is provided by the

- invention. The computer can be put into communication with a data
storage / server computer via any suitable means, including a modem
- or network adapter.

: Benigno at 11:14-19
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: In step 102, the nurse, using the client computer 401 (Figure 4)

. communicates with the server 402, in order to obtain updated
pathway instructions, etc., regarding what steps to perform during

: visit(s) for one or more patient(s). The communication can take place
: via modern and standard phone lines, via wireless transmission (e.g.,
: cellular, etc.), via the Internet, or via any other communication link.

. Benigno at 46:4-9

In step 105, the nurse, through client computer 401, may again

: communicate with server 402, in order to obtain the most current
 instructions and data.

: Benigno at 46:13-14

Alternatively, or in addition, in step 107 the nurse may carry out

- orders created by the physician and transmitted in steps 102 and/or
: 105 from the server 402 to the client computer 401.

: Benigno at 46:22-24

In step 110, the client computer 401 communicates with the server

: 402, in order to update both the computer 401 and server 402 as in

- steps 102 and 105. In step 111, if there are additional patients
 assigned to the nurse, as would be indicated on a list maintained on
 the computer 401 (as communicated from the server 402), then steps
104-110 may be repeated for each of the remaining patients. After all
: patients have been processed by the nurse, the final step 112 is

: reached.

: Benigno at 46:30-47:4

Steps 102, 105 and 110, wherein the client computer 401

: communicates with the server 402, are each described in further

: detail in steps 121-129, depicted in Figure 1B. In step 121, the

: processes commences. In step 122, the modem on the client computer
: 401 dials into the server 402. Again, this assumes that the computer

: 401 and server 402 are to be connected via modem and standard
telephone lines. Again, it will be understood that this connection may
: be accomplished in a variety of ways, including over telephone lines,
- via a wireless connection (cellular or otherwise), via the Internet, etc.
: Benigno at 47:6-13

Assuming the connection between the client computer 401 and server
: 402 is successful in step 124, then in step 125 the patient list, patient

- orders and patient questionnaire is updated. Specifically, the client

: computer 401 sends information to the server 402 regarding the
 actions that the nurse has taken (as input into the client computer 401
by the nurse), and the server 402 sends to the client computer 401 the
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- updated patient list, patient orders, patient questionnaires, flow of

: care, etc. Other data as appropriate may also be transmitted back and
 forth between the client computer 401 and the server 402.

Benigno at 47:20-27

- In step 127, if the data has been correctly exchanged between the
: client computer 401 and server 402, then final step 129 is

- encountered.

Benigno at 47:29-30

(f) taking said handheld In step 102, the nurse, 5 using the client computer 401 (Figure 4)
- remote computing device | communicates with the server 402, in order to obtain updated

out of electronic i pathway instructions, etc., regarding what steps to perform during
- communication with said : visit(s) for one or more patient(s). The communication can take place
 first computer; : via modern and standard phone lines, via wireless transmission (e.g.,

cellular, etc.), via the Internet, or via any other communication link.
: Benigno at 46:4-9

- In step 105, the nurse, through client computer 401, may again

: communicate with server 402, in order to obtain the most current
 instructions and data.

Benigno at 46:13-14

Alternatively, or in addition, in step 107 the nurse may carry out

- orders created by the physician and transmitted in steps 102 and/or
: 105 from the server 402 to the client computer 401.

Benigno at 46:22-24

In step 110, the client computer 401 communicates with the server

: 402, in order to update both the computer 401 and server 402 as in

: steps 102 and 105. In step 111, if there are additional patients
 assigned to the nurse, as would be indicated on a list maintained on
the computer 401 (as communicated from the server 402), then steps
: 104-110 may be repeated for each of the remaining patients. After all
: patients have been processed by the nurse, the final step 112 is

: reached.

: Benigno at 46:30-47:4

Steps 102, 105 and 110, wherein the client computer 401

: communicates with the server 402, are each described in further

: detail in steps 121-129, depicted in Figure 1B. In step 121, the

: processes commences. In step 122, the modem on the client computer
1401 dials into the server 402. Again, this assumes that the computer
1401 and server 402 are to be connected via modem and standard

: telephone lines. Again, it will be understood that this connection may
: be accomplished in a variety of ways, including over telephone lines,
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via a wireless connection (cellular or otherwise), via the Internet, etc.
. Benigno at 47:6-13

Assuming the connection between the client computer 401 and server
: 402 is successful in step 124, then in step 125 the patient list, patient

- orders and patient questionnaire is updated. Specifically, the client

: computer 401 sends information to the server 402 regarding the
 actions that the nurse has taken (as input into the client computer 401
by the nurse), and the server 402 sends to the client computer 401 the
: updated patient list, patient orders, patient questionnaires, flow of

: care, etc. Other data as appropriate may also be transmitted back and
: forth between the client computer 401 and the server 402.

: Benigno at 47:20-27

In step 127, if the data has been correctly exchanged between the
: client computer 401 and server 402, then final step 129 is

- encountered.

: Benigno at 47:29-30

EBased on the above, in general, when a request for a new session
: (voice, data) is received (in step 10), a connection will be established
: for the new session (affirmative result in step 11) if there are fewer
:than C-Ch active sessions in the cell. As described above, time-
 sensitive sessions may be afforded priority. For instance, preferably,
EVoice sessions are given preemptive priority over data sessions for
: using channel resources. Since voice sessions must be transmitted or
: received on a real time basis, reconnection attempts for voice sessions
 are preferably not allowed. When a voice session arrives and finds all
. channels C occupied, an active data session (if any are present) is
Epreferably suspended (step 12) (or possibly terminated) to
: accommodate it. More specifically, when a voice session arrives in a
: cell in which all channels are occupied and fewer than H sessions are
:in suspension, and, at least, one active session is of data type, an
 arriving voice session will obtain a connection (step 13) but an active
- data session will be suspended (step 12). The choice of which data
session to be suspended or be terminated is assumed to be random.

: Rappaport at 7:44-63

: In a network that employs an admission control protocol according to
: the present invention, voice calls, for example (or other time-sensitive
stream traffic) may preempt resources of time-insensitive data calls,
: which result in suspended sessions that do not result in session
: failures. Priority access for hand-offs of active sessions with respect
:t0 new call sessions can also be accommodated. Mobile users that
- have some autonomy or who are perhaps exchanging time-insensitive
data with a remote site can continue to function essentially
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- undisturbed by link failures since the connectivity and reconnection
: procedures arc managed by the network in a manner that is
 transparent to the end users. Mobile computing sessions and delay-
Einsensitive data communications, for example, will be able to
: continue, largely unaware of link failures.

: Rappaport at 2:44-58

 (g) after said handheld In step 105, the nurse, through client computer 401, may again

- remote computing device | communicate with server 402, in order to obtain the most current
has been taken out of  instructions and data.
electronic . Benigno at 46:13-14
- communication with said :

 first computer,
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(g1) executing at least a In step 106 and 108, the client computer 401, via the questionnaire
. portion of said plurality :language previously described, or through any other data collection

- of tokens representing  : mechanism, may obtain data from the nurse or other source

' said questionnaire on : corresponding to the clinical pathway to be followed, as dictated by
- said handheld remote : the physician. As a result, SOAP notes may be generated, alerts can
computing device to : be generated, etc., for ultimate retransmission to the server 402.
 collect a response from a

L user, and,  Alternatively, or in addition, in step 107 the nurse may carry out

orders created by the physician and transmitted in steps 102 and/or

: 105 from the server 402 to the client computer 401. The results of

: such orders may generate a flow of care to be followed by the nurse,
: and/or may generate alerts, etc. In step 109, the nurse records in the

client computer 401 compliance or non-compliance with the orders.
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If noncompliance, the reasons are also stored. gain, all such stored
data may later be transmitted back to the server 402.
: Benigno at 46:16-28
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Benigno at FIG 1A

- (g2) storing within said In step 109, the nurse records in the client computer 401 compliance
- remote computing device | or non-compliance with the orders. If noncompliance, the reasons are
said response from the | also stored. gain, all such stored data may later be transmitted back to
 user; : the server 402.

. Benigno at 46:25-28

(h) placing said handheld In step 102, the nurse, using the client computer 401 (Figure 4)
{ remote computing device communicates with the server 402, in order to obtain updated

into electronic : pathway instructions, etc., regarding what steps to perform during
- communication with a visit(s) for one or more patient(s). The communication can take place
' second computer; : via modern and standard phone lines, via wireless transmission (e.g.,

cellular, etc.), via the Internet, or via any other communication link.
: Benigno at 46:4-9

:In step 105, the nurse, through client computer 401, may again

: communicate with server 402, in order to obtain the most current
instructions and data.

: Benigno at 46:13-14

Alternatively, or in addition, in step 107 the nurse may carry out
torders created by the physician and transmitted in steps 102 and/or
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105 from the server 402 to the client computer 401.
. Benigno at 46:22-24

In step 110, the client computer 401 communicates with the server

: 402, in order to update both the computer 401 and server 402 as in

- steps 102 and 105. In step 111, if there are additional patients
 assigned to the nurse, as would be indicated on a list maintained on
 the computer 401 (as communicated from the server 402), then steps
104-110 may be repeated for each of the remaining patients. After all
: patients have been processed by the nurse, the final step 112 is

: reached.

: Benigno at 46:30-47:4

Steps 102, 105 and 110, wherein the client computer 401

: communicates with the server 402, are each described in further

: detail in steps 121-129, depicted in Figure 1B. In step 121, the

: processes commences. In step 122, the modem on the client computer
: 401 dials into the server 402. Again, this assumes that the computer

: 401 and server 402 are to be connected via modem and standard
telephone lines. Again, it will be understood that this connection may
: be accomplished in a variety of ways, including over telephone lines,
- via a wireless connection (cellular or otherwise), via the Internet, etc.
: Benigno at 47:6-13

Assuming the connection between the client computer 401 and server
: 402 is successful in step 124, then in step 125 the patient list, patient

- orders and patient questionnaire is updated. Specifically, the client

: computer 401 sends information to the server 402 regarding the
 actions that the nurse has taken (as input into the client computer 401
by the nurse), and the server 402 sends to the client computer 401 the
: updated patient list, patient orders, patient questionnaires, flow of

: care, etc. Other data as appropriate may also be transmitted back and
: forth between the client computer 401 and the server 402.

: Benigno at 47:20-27

In step 127, if the data has been correctly exchanged between the
: client computer 401 and server 402, then final step 129 is

: encountered.

: Benigno at 47:29-30

Assuming the connection between the client computer 401 and server
: 402 is successful in step 124, then in step 125 the patient list, patient

- orders and patient questionnaire is updated. Specifically, the client

: computer 401 sends information to the server 402 regarding the
 actions that the nurse has taken (as input into the client computer 401
by the nurse), and the server 402 sends to the client computer 401 the
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: updated patient list, patient orders, patient questionnaires, flow of

: care, etc. Other data as appropriate may also be transmitted back and
 forth between the client computer 401 and the server 402.

Benigno at 47:20-27

In step 127, if the data has been correctly exchanged between the
: client computer 401 and server 402, then final step 129 is

: encountered.

Benigno at 47:29-30

(1) transmitting at least a
- portion of said response
 stored within said

“handheld remote :
- computing device to said
' second computer; and,

. In step 106 and 108, the client computer 401, via the questionnaire
language previously described, or through any other data collection
: mechanism, may obtain data from the nurse or other source

: corresponding to the clinical pathway to be followed, as dictated by

the physician. As a result, SOAP notes may be generated, alerts can

be generated, etc., for ultimate retransmission to the server 402.

: Alternatively, or in addition, in step 107 the nurse may carry out

- orders created by the physician and transmitted in steps 102 and/or

1 105 from the server 402 to the client computer 401. The results of

- such orders may generate a flow of care to be followed by the nurse,
and/or may generate alerts, etc. In step 109, the nurse records in the
: client computer 401 compliance or non-compliance with the orders.
- If noncompliance, the reasons are also stored. gain, all such stored

: data may later be transmitted back to the server 402.

Benigno at 46:16-28

PATERTS HOME
!
CURREMICATE ¥
FIREIST SERVER

>

CoRly vneacg | ~108
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Benigno at FIG 1A

- In step 110, the client computer 401 communicates with the server
402, in order to update both the computer 401 and server 402 as in

: steps 102 and 105. In step 111, if there are additional patients

: assigned to the nurse, as would be indicated on a list maintained on

: the computer 401 (as communicated from the server 402), then steps
: 104-110 may be repeated for each of the remaining patients. After all
patients have been processed by the nurse, the final step 112 is

: reached.

: Benigno at 46:30-47:4

. (j) forming a visually
perceptible report from
any of said at least a
 portion of said response
' s0 transmitted.

: The system includes means for ... outputting the signal to a signal

: processing means. Suitable signal processing means include, a

. communication network, a computer, a storage medium, a display, a
printer, or the like.

: Benigno at 28:26-29:1

. 12. A method for
 collecting survey data

- from a user according to
' claim 11, wherein step
(j) comprises the step of
 printing a report from

- any of said response to
 transmitted

: The system includes means for ... outputting the signal to a signal

: processing means. Suitable signal processing means include, a

: communication network, a computer, a storage medium, a display, a
: printer, or the like.

: Benigno at 28:26-29:1

. 13. A method for
 collecting survey data
from a user according to
' claim 11, wherein said
first computer and said

- second computer are a

' same computer.

. In step 102, the nurse, using the client computer 401 (Figure 4)

: communicates with the server 402, in order to obtain updated

: pathway instructions, ctc., regarding what steps to perform during

: visit(s) for one or more patient(s). The communication can take place
. via modern and standard phone lines, via wireless transmission (¢.g.,
: cellular, etc.), via the Internet, or via any other communication link.
Benigno at 46:4-9

: In step 105, the nurse, through client computer 401, may again

: communicate with server 402, in order to obtain the most current
: instructions and data.

Benigno at 46:13-14

Alternatively, or in addition, in step 107 the nurse may carry out
orders created by the physician and transmitted in steps 102 and/or
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105 from the server 402 to the client computer 401.
. Benigno at 46:22-24

In step 110, the client computer 401 communicates with the server

: 402, in order to update both the computer 401 and server 402 as in

- steps 102 and 105. In step 111, if there are additional patients
 assigned to the nurse, as would be indicated on a list maintained on
 the computer 401 (as communicated from the server 402), then steps
104-110 may be repeated for each of the remaining patients. After all
: patients have been processed by the nurse, the final step 112 is

: reached.

: Benigno at 46:30-47:4

Steps 102, 105 and 110, wherein the client computer 401

: communicates with the server 402, are each described in further

: detail in steps 121-129, depicted in Figure 1B. In step 121, the

: processes commences. In step 122, the modem on the client computer
: 401 dials into the server 402. Again, this assumes that the computer

: 401 and server 402 are to be connected via modem and standard
telephone lines. Again, it will be understood that this connection may
: be accomplished in a variety of ways, including over telephone lines,
- via a wireless connection (cellular or otherwise), via the Internet, etc.
: Benigno at 47:6-13

Assuming the connection between the client computer 401 and server
: 402 is successful in step 124, then in step 125 the patient list, patient

- orders and patient questionnaire is updated. Specifically, the client

: computer 401 sends information to the server 402 regarding the
 actions that the nurse has taken (as input into the client computer 401
by the nurse), and the server 402 sends to the client computer 401 the
: updated patient list, patient orders, patient questionnaires, flow of

: care, etc. Other data as appropriate may also be transmitted back and
: forth between the client computer 401 and the server 402.

: Benigno at 47:20-27

In step 127, if the data has been correctly exchanged between the
: client computer 401 and server 402, then final step 129 is

: encountered.

: Benigno at 47:29-30

- 14. A method for : Daily communication includes SOAP notes, notification of whether
' modifying a : the patient received appropriate IV medications and intravenous
| questionnaire used in : fluids, as well as the ability to communicate with nurses, and nurse
- data management : communications with physicians for order changes.
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“according to the method : Benigno at 11:22-26
~of claim 11, further
- comprising the steps of: : The system is constantly evaluating itself. As the system finds new
- (k) making at least one correlating factors, they are put in place to aid in determining changes
-incremental change to a | to be made to the current or default clinical pathway. In addition, as
portion of said : correlations are determined between clinical pathway decisions and
| questionnaire;  significant outcomes (i.e., outcomes of interest), changes can be made
3 : to the default pathway to optimize systematically the clinical pathway
toward the desired results. These changes can be automatically made
- or can be presented to the physician, system administrator, or other
: user for approval.
: Benigno at 21:22-29

 In addition, the present invention provides a client / server system for
manipulation and analysis of data related to clinical pathways,

: comprising a communication network, a client workstation in

: communication with the communication network, wherein the client

: workstation comprises means for generating at least one signal
 corresponding to a clinical pathway decision and transmitting the at
least one decision signal over the communication network, and means
: for receiving at least one signal corresponding to a clinical pathway

: modification from the communication network, and means for

- outputting the at least one modification signal to a signal processing

: means, a server on the communication network, wherein the server
comprises a clinical pathway database for storing an initial procedure
- decision data element, corresponding to a decision point within the

: clinical pathway, and at least one subsequent decision data element

: corresponding to at least one available subsequent decision point

- within the clinical pathway, and a historical clinical pathway database
for storing previously selected subsequent decision data elements,

: selected corresponding to the initial procedure decision data element,
- and processing means, in communication with the communication

: network, the client workstation, and the server, for performing the

: steps of receiving the at least one decision signal from the

. communication network, based on the received decision signal,
selecting one of the at least one subsequent decision data elements,

: comparing the selected subsequent decision data element with the

: previously selected subsequent decision data elements stored in the
 historical clinical pathway database, and based upon predetermined

: correlation criteria, modifying the at least one subsequent decision
data elements within the clinical pathway database, then generating at
: least one signal corresponding to a clinical pathway modification of

: the subsequent decision data elements in the clinical pathway

- database, and transmitting the at least one clinical pathway

: modification signal over the communication network to the receiving
means of the client workstation.
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Benigno at 14:7-15:2
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(D) tokenizing said at . One significant benefit of the invention is that the data gathered about
 least one incremental  various clinical pathways and their successfulness can be catalogued.
‘ change to said The data can be repackaged and manipulated as needed and is
questionnaire; : believed to be of significant value in and of itself. The gathering of

: this data as it pertains to the heretofore nonexistent stable acute care
 patient class is an important advantage of the invention.
: Benigno at 10:14-18.

Statements of the language used to create each questionnaire are

: saved in the clinical pathway database as opposed to a simple flat file.
: Entire questionnaires are versioned, and may be easily modified, or
 recalled from earlier versions. Questions once entered may be reused
 in many questionnaires.

344
RPX-1003, p.1035



Benigno at 12:27 -31

. Each individual question within the questionnaire may be represented
by statements in a "questionnaire language". This language is "turing
: complete" meaning that anything that can be accomplished by any

: general purpose programming language may be accomplished by the

: language that represents the questions. This allows the questions to
 contain data, storage, and logical information about the data within

: cach question, and allows the attachment of significant information to
cach question within the questionnaire. An example would be

: information associated with a particular drug. Dosages, appropriate

- application times and such can be encoded within the question that

: asks if the drug is to be administered.

Benigno at 13:1-10

In one embodiment of the present invention, clinical pathway

: database models a decision tree comprising various decision nodes.
: These nodes are stored as either text or tokenized representations of
the Questionnaire Language ("QL") statements (see infra).

Question ID is the identifier of the question itself.
. Benigno at 19:10-24

- (m) transmitting at least Therefore, it would be highly desirable to have a system permitting
-a portion of said tokens  : the capability to provide home care and direct information
resulting from step (k) to i communication to the physician and his or her staff in real time, so as
- said remote handheld : to reduce the recovery period and the risk of complications.
- computing device, said | Benigno at 6:26-29
transmitted tokens
- comprising less than the | The nurse or caregiver then sees the patient almost immediately at
entire tokenized : home and tracks the patient at home one or more times per day using
| questionnaire; and, : the system and the information is used to create and update the
3 : clinical pathway database records for the patient. Real-time
communication systems of the invention allow supervision by the
: physician, while not requiring the supervision to occur in a hospital
: setting.
. Benigno at 9:26-31

The communications subsystems of the invention are important to its
: capability of providing stable acute care and tracking clinical

: pathways. Point of service communication at home using either a

: suitable electronic or computerized device is provided by the

- invention. The computer can be put into communication with a data
storage / server computer via any suitable means, including a modem
- or network adapter.

: Benigno at 11:14-19
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: In step 102, the nurse, using the client computer 401 (Figure 4)

. communicates with the server 402, in order to obtain updated
pathway instructions, etc., regarding what steps to perform during

: visit(s) for one or more patient(s). The communication can take place
: via modern and standard phone lines, via wireless transmission (e.g.,
: cellular, etc.), via the Internet, or via any other communication link.

. Benigno at 46:4-9

In step 105, the nurse, through client computer 401, may again

: communicate with server 402, in order to obtain the most current
 instructions and data.

: Benigno at 46:13-14

Alternatively, or in addition, in step 107 the nurse may carry out

- orders created by the physician and transmitted in steps 102 and/or
: 105 from the server 402 to the client computer 401.

: Benigno at 46:22-24

In step 110, the client computer 401 communicates with the server

: 402, in order to update both the computer 401 and server 402 as in

- steps 102 and 105. In step 111, if there are additional patients
 assigned to the nurse, as would be indicated on a list maintained on
 the computer 401 (as communicated from the server 402), then steps
104-110 may be repeated for each of the remaining patients. After all
: patients have been processed by the nurse, the final step 112 is

: reached.

: Benigno at 46:30-47:4

Steps 102, 105 and 110, wherein the client computer 401

: communicates with the server 402, are each described in further

: detail in steps 121-129, depicted in Figure 1B. In step 121, the

: processes commences. In step 122, the modem on the client computer
: 401 dials into the server 402. Again, this assumes that the computer

: 401 and server 402 are to be connected via modem and standard
telephone lines. Again, it will be understood that this connection may
: be accomplished in a variety of ways, including over telephone lines,
- via a wireless connection (cellular or otherwise), via the Internet, etc.
: Benigno at 47:6-13

Assuming the connection between the client computer 401 and server
: 402 is successful in step 124, then in step 125 the patient list, patient

- orders and patient questionnaire is updated. Specifically, the client

: computer 401 sends information to the server 402 regarding the
 actions that the nurse has taken (as input into the client computer 401
by the nurse), and the server 402 sends to the client computer 401 the
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: updated patient list, patient orders, patient questionnaires, flow of

: care, etc. Other data as appropriate may also be transmitted back and
 forth between the client computer 401 and the server 402.

Benigno at 47:20-27

In step 127, if the data has been correctly exchanged between the
: client computer 401 and server 402, then final step 129 is
: encountered.
Benigno at 47:29-30
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(n) incorporating said Daily communication includes SOAP notes, notification of whether
transmitted tokens into  : the patient received appropriate IV medications and intravenous
- said questionnaire at said : fluids, as well as the ability to communicate with nurses, and nurse

i remote computing : communications with physicians for order changes.

- device, thereby : Benigno at 11:22-26

incrementally changing

' said questionnaire. The system is constantly evaluating itself. As the system finds new

- correlating factors, they are put in place to aid in determining changes
to be made to the current or default clinical pathway. In addition, as

: correlations are determined between clinical pathway decisions and

: significant outcomes (i.e., outcomes of interest), changes can be made
: to the default pathway to optimize systematically the clinical pathway
- toward the desired results. These changes can be automatically made
or can be presented to the physician, system administrator, or other

: user for approval.
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Benigno at 21:22-29

 In addition, the present invention provides a client / server system for
manipulation and analysis of data related to clinical pathways,

: comprising a communication network, a client workstation in

: communication with the communication network, wherein the client

: workstation comprises means for generating at least one signal

: corresponding to a clinical pathway decision and transmitting the at
least one decision signal over the communication network, and means
: for receiving at least one signal corresponding to a clinical pathway

: modification from the communication network, and means for

- outputting the at least one modification signal to a signal processing

: means, a server on the communication network, wherein the server
comprises a clinical pathway database for storing an initial procedure
- decision data element, corresponding to a decision point within the

: clinical pathway, and at least one subsequent decision data element

: corresponding to at least one available subsequent decision point

- within the clinical pathway, and a historical clinical pathway database
: for storing previously selected subsequent decision data elements,
selected corresponding to the initial procedure decision data element,
- and processing means, in communication with the communication

- network, the client workstation, and the server, for performing the

: steps of receiving the at least one decision signal from the

: communication network, based on the received decision signal,
selecting one of the at least one subsequent decision data elements,

: comparing the selected subsequent decision data element with the

: previously selected subsequent decision data elements stored in the

: historical clinical pathway database, and based upon predetermined

: correlation criteria, modifying the at least one subsequent decision
data elements within the clinical pathway database, then generating at
: least one signal corresponding to a clinical pathway modification of

: the subsequent decision data elements in the clinical pathway

- database, and transmitting the at least one clinical pathway

: modification signal over the communication network to the receiving
: means of the client workstation.

Benigno at 14:7-15:2

: Steps 102, 105 and 110, wherein the client computer 401

: communicates with the server 402, are each described in further
 detail in steps 121-129, depicted in Figure 1B. In step 121, the
 processes commences. In step 122, the modem on the client computer
401 dials into the server 402. Again, this assumes that the computer

: 401 and server 402 are to be connected via modem and standard

: telephone lines. Again, it will be understood that this connection may
. be accomplished in a variety of ways, including over telephone lines,
via a wireless connection (cellular or otherwise), via the Internet, etc.
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Benigno at 47:6-13

. Assuming the connection between the client computer 401 and server
402 is successful in step 124, then in step 125 the patient list, patient

- orders and patient questionnaire is updated. Specifically, the client

: computer 401 sends information to the server 402 regarding the
 actions that the nurse has taken (as input into the client computer 401
: by the nurse), and the server 402 sends to the client computer 401 the
- updated patient list, patient orders, patient questionnaires, flow of
care, etc. Other data as appropriate may also be transmitted back and
: forth between the client computer 401 and the server 402.

: Benigno at 47:20-27

- In step 127, if the data has been correctly exchanged between the
client computer 401 and server 402, then final step 129 is

- encountered.

: Benigno at 47:29-30

F. CLAIMS 1,2,5-7, AND 11-14 OF THE '816 PATENT ARE RENDERED
OBVIOUS BY WRIGHT, RAPPAPORT, WARTHEN, BROOKLER, AND
ROSSMANN AND THE KNOWLEDGE OF A PERSON OF ORDINARY SKILL IN
THE ART

Please see the below claim chart that applies the teachings of Wright in view of
Rappaport, Warthen, Brookler, and Rossmann to claims 1, 2, 5-7, and 11-14 of the '816 patent.
Requester also would like to inform the Office that a similar rejection to the one provided below
is proposed by an Examiner in a non-final Office Action in the '816's child application currently
pending as U.S. Application No. 12/910,706.

Reasons to Combine:

A person of skill in the art would be motivated to combine the teachings as provided
below for the following reasons. Wright teaches the use of surveys and Warthen teaches it was
known in the art to tokenize a survey and it would lead to a predictable result providing
electronic surveys with feedback. See Wright at Abstract; Warthen at Abstract. It would be
further obvious to add the teachings of Brookler since Brookler teaches transmitting and storing
responses, so as to provide the predictable result of being able to store all answers to survey
questions on the server. This would provide a single central location for all results allowing for
case of access by users conducting a survey. See Brookler at para. 0002. It also would have been

obvious to combine Wright, Warthen and Brookler with Rappaport so that when a connection
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fails, as will predictably happen, the device can reconnect and send the information upon
reconnection. This would motivate a person of skill in the art to make the combination since
disconnections are a common occurrence and Rappaport teaches a method of reconnection. See
Rappaport at Abstract. Finally, it would have been obvious to a person of ordinary skill in the art
that users of a system that collects questionnaires would need the ability to print reports based on
the completed questionnaires. This would motivate the further combination with Rossmann since

it provides a predictable method for printing accumulated results.

. 1. A method for Once an electronic form is loaded in the PDA 104 (FIG. 1), a data

' managing data collector or interviewer in a survey or questionnaire type of application,
including the steps : can choose to fill out any of a number of forms which have been
cof: previously loaded. The number of forms that can be loaded depends on the

amount of random-access memory (RAM) (not shown) in the PDA 104.
Current PDA devices can generally store large numbers of reasonably
small forms in the standard RAM.

Users complete or fill out a form during execution of the forms engine
function 124. Once form execution begins, the interviewer has very little
to do when compared to the paper based process. Because the scripts,
running under the forms engine, control form execution, the user doesn't
need to follow any complex skip patterns or even worry about answering a
question incorrectly. Aside from answering the current question, he/she
can select one of four functions by tapping on buttons (FIG. 3): go to the
NEXT field 220, go to PREVIOUS field 222, get HELP 224, or QUIT
226. When the NEXT button 220 is pressed, the field script is executed. At
this point, the PDA 104 running the script may check to see that the field
was answered correctly and if so, go to the next appropriate field. If not,
the script may cause the PDA 104 to beep and display a help message, or
perform some other action. The forms engine 124 tracks the progress as
the user progresses through the form. At any point while completing the
form, the user may tap the PREVIOUS button 222 to go back to change an
answer to a previous question. Also, the user may tap the HELP button
224 at any time for instructions for the current field.

Wright at 13:38-67
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(a) creating a
| questionnaire

| comprising a series

- of questions;
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A system and method for providing computerized forms completion and
processing. A forms designer utilizes a forms creation module that
includes a scripting feature to create an electronic form. The scripting
feature provides flow of control statements and a variety of functions
useful in forms, e.g., such as questionnaires. These functions include data
validation, field navigation/control (e.g., skip), context sensitive help, data
formatting, alert sounds and dialog boxes. The scripting feature ensures
that skip patterns are followed correctly and that the form is completed
accurately. The forms creation program generates a field description
record for each field created by the forms designer. The set of field
description records that define the electronic form is then transferred to a
handheld computer, such as a personal digital assistant (PDA). A user of
the form, such as a respondent to a survey, utilizes the PDA to respond to
the statements or questions that are part of the form. A forms engine
executing on the PDA interprets one field at a time and displays that field
in the sequence designed by the forms designer. Each field includes a
prompt portion, an answer box portion, and a control portion that are
displayed together on the display screen of the PDA. After the form is
completed, the response data is optionally transferred to another computer
for further processing or reporting.
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Wright at ABSTRACT

Once an electronic form is loaded in the PDA 104 (FIG. 1), a data
collector or interviewer in a survey or questionnaire type of application,
can choose to fill out any of a number of forms which have been
previously loaded. The number of forms that can be loaded depends on the
amount of random-access memory (RAM) (not shown) in the PDA 104.
Current PDA devices can generally store large numbers of reasonably
small forms in the standard RAM.

Users complete or fill out a form during execution of the forms engine
function 124. Once form execution begins, the interviewer has very little
to do when compared to the paper based process. Because the scripts,
running under the forms engine, control form execution, the user doesn't
need to follow any complex skip patterns or even worry about answering a
question incorrectly. Aside from answering the current question, he/she
can select one of four functions by tapping on buttons (FIG. 3): go to the
NEXT field 220, go to PREVIOUS field 222, get HELP 224, or QUIT
226. When the NEXT button 220 is pressed, the field script is executed. At
this point, the PDA 104 running the script may check to see that the field
was answered correctly and if so, go to the next appropriate field. If not,
the script may cause the PDA 104 to beep and display a help message, or
perform some other action. The forms engine 124 tracks the progress as
the user progresses through the form. At any point while completing the
form, the user may tap the PREVIOUS button 222 to go back to change an
answer to a previous question. Also, the user may tap the HELP button
224 at any time for instructions for the current field.

Wright at 13:38-67
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. (b) tokenizing said | A system and method for providing computerized forms completion and
questionnaire; processing. A forms designer utilizes a forms creation module that
 thereby producing a : includes a scripting feature to create an electronic form. The scripting
 plurality of tokens | feature provides flow of control statements and a variety of functions
representing said useful in forms, e.g., such as questionnaires. These functions include data
| questionnaire; validation, field navigation/control (e.g., skip), context sensitive help, data
formatting, alert sounds and dialog boxes. The scripting feature ensures
that skip patterns are followed correctly and that the form is completed
accurately. The forms creation program generates a field description
record for each field created by the forms designer. The set of field
description records that define the electronic form is then transferred to a
handheld computer, such as a personal digital assistant (PDA). A user of
the form, such as a respondent to a survey, utilizes the PDA to respond to
the statements or questions that are part of the form. A forms engine
executing on the PDA interprets one field at a time and displays that field
in the sequence designed by the forms designer. Each field includes a
prompt portion, an answer box portion, and a control portion that are
displayed together on the display screen of the PDA. After the form is
completed, the response data is optionally transferred to another computer
for further processing or reporting.
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() establishing a
first wireless

' modem or wireless
' LAN network

- connection with a

- remote computing
device;

Wright at ABSTRACT

An information server directs users of the information server to desired
sources of information where the desired sources of information are
determined, at least in part, based on user input. The information server
includes a query input processor, a question processor and an answer
processor. The query input processor is used for accepting an initial user
query. The question processor processes the initial user query to identify a
set of possible well-formed questions selected from the question database,
where a well-formed question is a question in the database that is coupled
to at least one answer reference. The answer reference is typically either an
answer or a pointer to a possible location of an answer. In a specific
embodiment, the information server is coupled to the Internet so that users
can pose questions using a Web browser from any Internet-connected
device. In some systems, the question processor includes a tokenizer for
tokenizing the initial user query into a list of words, a parser for generating
a syntactic structure from the list of words, a normalizer for reducing the
syntactic structure to a canonical syntactic structure, and a matcher for
matching the canonical syntactic structure against a semantic network to
obtain a weighted list of well-formed questions representative of possible
semantic meanings for the initial user query.

Warthen at ABSTRACT

In a specific embodiment, the information server is coupled to the Internet
so that users can pose questions using a Web browser from any Internet-
connected device. In some systems, the question processor includes a
tokenizer for tokenizing the initial user query into a list of words, a parser
for generating a syntactic structure from the list of words, a normalizer for
reducing the syntactic structure to a canonical syntactic structure, and a
matcher for matching the canonical syntactic structure against a semantic
network to obtain a weighted list of well-formed questions representative
of possible semantic meanings for the initial user query.

Warthen at 2:1-11

The present invention is directed to a system and method that allows
mobile platforms each supporting any of a variety of call types, and each
having differing mobility characteristics, to maintain connectivity to a
backbone network in spite of unreliable radio links that occasionally fail. It
accomplishes this by using automatic and user-transparent reconnection
attempts for appropriate call sessions when an interruption of the link
occurs. The network may be supporting a variety of different call types
simultancously. Access to network connectivity resources can be provided
according to call session priority based on (for example, call session type,
platform mobility, hand-off status, and user class (fee-for-service)) criteria.
The technology allows support of suspended sessions and uses repeated
reconnection attempts with priority access to network resources. It also
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provides for hand-offs of suspended sessions to neighboring gateways as
mobile terminals move throughout the service area. In a network that uses
this technology, for example, voice calls (typical of time-sensitive stream
traffic) may preempt resources of time-insensitive data calls causing
suspended sessions that do not result in session failures. Priority access for
hand-offs of active sessions with respect to new call sessions can be
accommodated. Mobile users that have some autonomy or who are
perhaps exchanging time-insensitive data with a remote site can continue
to function essentially undisturbed by link failures since the connectivity
and reconnection procedures are managed by the network in a manner that
is transparent to the end users. Mobile computing sessions and delay-
insensitive data communications, for example, will be able to continue,
largely unaware of link failures.

Rappaport at ABSTRACT

In a network that employs an admission control protocol according to the
present invention, voice calls, for example (or other time-sensitive stream
traffic) may preempt resources of time-insensitive data calls, which result
in suspended sessions that do not result in session failures. Priority access
for hand-offs of active sessions with respect to new call sessions can also
be accommodated. Mobile users that have some autonomy or who are
perhaps exchanging time-insensitive data with a remote site can continue
to function essentially undisturbed by link failures since the connectivity
and reconnection procedures are managed by the network in a manner that
is transparent to the end users. Mobile computing sessions and delay-
insensitive data communications, for example, will be able to continue,
largely unaware of link failures.

Rappaport at 2:44-58

(d) transmitting said | Step 5: Analyzed Data Publishing and Reporting: Once the data has been
plurality of tokens | analyzed in accordance with parameters prescribed by the surveyor,

 to a remote reports and results are published by publishing engine 14. As specified by
' computing device | the surveyor, publishing engine 14 makes the survey results and reports

' via said first available for access by the surveyor via one or more interface devices

- wireless modem or | (e.g., cell phone 16, PDA 18 or PC 20). The survey results may be

- wireless LAN "pushed" by the survey publishing system server to the surveyor in the
network manner known in the art. Alternatively, and preferably, the survey results
| connection; and reports may passively reside on the survey publishing system server

where they may be "pulled" or retrieved by the surveyor. In the latter case,
survey publishing system 10 may be programmed to notify the surveyor
via electronic mail message or otherwise that the survey results are
available for access. It will be understood that publishing engine 14 will
publish different levels and depth of data according to the interface device
specified by the surveyor to receive the data, e.g., a cell phone will only
get high level reports, whereas a PC will receive detailed analysis.
Brookler at [0033]
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SURVEVGRS

FIG. 1

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 in turn are
transmitted via UDP interface modules 748 and 714 and cellular telephone
network 710 to client module 702. In this embodiment, the services
available 35 over airnet network 750 are applications accessible by HTTP
server 749 on Internet 140 for which a service developer has written a
PIDL deck, or a CGI script that in turn generates a PIDL deck, and is
stored on computer 743.

Rappaport at 16:30-36.

(¢) terminating said
first wireless

' modem or wireless
' LAN network

. connection with
 said remote

- computing device;

Based on the above, in general, when a request for a new session (voice,
data) is received (in step 10), a connection will be established for the new
session (affirmative result in step 11) if there are fewer than C-Cy, active
sessions in the cell. As described above, time-sensitive sessions may be
afforded priority. For instance, preferably, voice sessions are given
preemptive priority over data sessions for using channel resources. Since
voice sessions must be transmitted or received on a real time basis,
reconnection attempts for voice sessions are preferably not allowed. When
a voice session arrives and finds all channels C occupied, an active data
session (if any are present) is preferably suspended (step 12) (or possibly
terminated) to accommodate it. More specifically, when a voice session
arrives in a cell in which all channels are occupied and fewer than H
sessions are in suspension, and, at least, one active session is of data type,
an arriving voice session will obtain a connection (step 13) but an active
data session will be suspended (step 12). The choice of which data session
to be suspended or be terminated is assumed to be random.
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Rappaport at 7:44-63

In contrast, mobile users that are engaged in mobile computing (or other
forms of data transmission) may have the capability to operate semi-
autonomously since data communications with the network are packetized
and not necessarily streamed. So with appropriate network design, a
temporary disconnection from the network may be transparent to the user.
Thus, by implementing the techniques described herein, short term radio
link disconnections, which are frequent in mobile communications, need
not result in failed sessions, discarded information and wasted use of
resources.

Rappaport at 5:2-15

In a network that employs an admission control protocol according to the
present invention, voice calls, for example (or other time-sensitive stream
traffic) may preempt resources of time-insensitive data calls, which result
in suspended sessions that do not result in session failures. Priority access
for hand-offs of active sessions with respect to new call sessions can also
be accommodated. Mobile users that have some autonomy or who are
perhaps exchanging time-insensitive data with a remote site can continue
to function essentially undisturbed by link failures since the connectivity
and reconnection procedures are managed by the network in a manner that
is transparent to the end users. Mobile computing sessions and delay-
insensitive data communications, for example, will be able to continue,
largely unaware of link failures.

Rappaport at 2:44-58

 (f) after said first

' wireless modem or
' wireless LAN
network connection
18 terminated,

- executing at least a
 portion of said
 plurality of tokens
representing said
questionnaire at

' said remote

' computing device to
 collect a response
from a user;

Based on the above, in general, when a request for a new session (voice,
data) is received (in step 10), a connection will be established for the new
session (affirmative result in step 11) if there are fewer than C-Cy, active
sessions in the cell. As described above, time-sensitive sessions may be
afforded priority. For instance, preferably, voice sessions are given
preemptive priority over data sessions for using channel resources. Since
voice sessions must be transmitted or received on a real time basis,
reconnection attempts for voice sessions are preferably not allowed. When
a voice session arrives and finds all channels C occupied, an active data
session (if any are present) is preferably suspended (step 12) (or possibly
terminated) to accommodate it. More specifically, when a voice session
arrives in a cell in which all channels are occupied and fewer than H
sessions are in suspension, and, at least, one active session is of data type,
an arriving voice session will obtain a connection (step 13) but an active
data session will be suspended (step 12). The choice of which data session
to be suspended or be terminated is assumed to be random.

Rappaport at 7:44-63

In contrast, mobile users that are engaged in mobile computing (or other
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(g) establishing a

' second wireless

' modem or wireless

' LAN network

. connection between
said remote

- computing device
‘and a server;

forms of data transmission) may have the capability to operate semi-
autonomously since data communications with the network are packetized
and not necessarily streamed. So with appropriate network design, a
temporary disconnection from the network may be transparent to the user.
Thus, by implementing the techniques described herein, short term radio
link disconnections, which are frequent in mobile communications, need
not result in failed sessions, discarded information and wasted use of
resources.

Rappaport at 5:2-15

The present invention is directed to a system and method that allows
mobile platforms each supporting any of a variety of call types, and each
having differing mobility characteristics, to maintain connectivity to a
backbone network in spite of unreliable radio links that occasionally fail. It
accomplishes this by using automatic and user-transparent reconnection
attempts for appropriate call sessions when an interruption of the link
occurs. The network may be supporting a variety of different call types
simultancously. Access to network connectivity resources can be provided
according to call session priority based on (for example, call session type,
platform mobility, hand-off status, and user class (fee-for-service)) criteria.
The technology allows support of suspended sessions and uses repeated
reconnection attempts with priority access to network resources. It also
provides for hand-offs of suspended sessions to neighboring gateways as
mobile terminals move throughout the service area. In a network that uses
this technology, for example, voice calls (typical of time-sensitive stream
traffic) may preempt resources of time-insensitive data calls causing
suspended sessions that do not result in session failures. Priority access for
hand-offs of active sessions with respect to new call sessions can be
accommodated. Mobile users that have some autonomy or who are
perhaps exchanging time-insensitive data with a remote site can continue
to function essentially undisturbed by link failures since the connectivity
and reconnection procedures are managed by the network in a manner that
is transparent to the end users. Mobile computing sessions and delay-
insensitive data communications, for example, will be able to continue,
largely unaware of link failures.

Rappaport at ABSTRACT

Based on the above, in general, when a request for a new session (voice,
data) is received (in step 10), a connection will be established for the new
session (affirmative result in step 11) if there are fewer than C-Cy, active
sessions in the cell. As described above, time-sensitive sessions may be
afforded priority. For instance, preferably, voice sessions are given
preemptive priority over data sessions for using channel resources. Since
voice sessions must be transmitted or received on a real time basis,
reconnection attempts for voice sessions are preferably not allowed. When
a voice session arrives and finds all channels C occupied, an active data
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 (h) after said second
- wireless modem or
- wireless LAN

' network connection
is established,
 transmitting at least
' a portion of said

- response from the

L user to said server
via said second

- wireless modem or
- wireless LAN

' network

| connection; and

(1) storing said
 transmitted
 response at said
server.

session (if any are present) is preferably suspended (step 12) (or possibly
terminated) to accommodate it. More specifically, when a voice session
arrives in a cell in which all channels are occupied and fewer than H
sessions are in suspension, and, at least, one active session is of data type,
an arriving voice session will obtain a connection (step 13) but an active
data session will be suspended (step 12). The choice of which data session
to be suspended or be terminated is assumed to be random.

Rappaport at 7:44-63

Step 5: Analyzed Data Publishing and Reporting: Once the data has been
analyzed in accordance with parameters prescribed by the surveyor,
reports and results are published by publishing engine 14. As specified by
the surveyor, publishing engine 14 makes the survey results and reports
available for access by the surveyor via one or more interface devices
(e.g., cell phone 16, PDA 18 or PC 20). The survey results may be
"pushed" by the survey publishing system server to the surveyor in the
manner known in the art. Alternatively, and preferably, the survey results
and reports may passively reside on the survey publishing system server
where they may be "pulled" or retrieved by the surveyor. In the latter case,
survey publishing system 10 may be programmed to notify the surveyor
via electronic mail message or otherwise that the survey results are
available for access. It will be understood that publishing engine 14 will
publish different levels and depth of data according to the interface device
specified by the surveyor to receive the data, e.g., a cell phone will only
get high level reports, whereas a PC will receive detailed analysis.
Brookler at [0033]
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Step 5: Analyzed Data Publishing and Reporting: Once the data has been
analyzed in accordance with parameters prescribed by the surveyor,
reports and results are published by publishing engine 14. As specified by

the surveyor, publishing engine 14 makes the survey results and reports
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available for access by the surveyor via one or more interface devices
(e.g., cell phone 16, PDA 18 or PC 20). The survey results may be
"pushed" by the survey publishing system server to the surveyor in the
manner known in the art. Alternatively, and preferably, the survey results
and reports may passively reside on the survey publishing system server
where they may be "pulled" or retrieved by the surveyor. In the latter case,
survey publishing system 10 may be programmed to notify the surveyor
via electronic mail message or otherwise that the survey results are
available for access. It will be understood that publishing engine 14 will
publish different levels and depth of data according to the interface device
specified by the surveyor to receive the data, e.g., a cell phone will only
get high level reports, whereas a PC will receive detailed analysis.
Brookler at [0033]

2. The method for | According to a presently preferred embodiment, data collected during the
' managing data of survey building or creation process is stored in the survey input database

- claim 1 further 12 and translated to XML for optimal portability vis-a-vis presently
comprising the step | available interface devices. Using publishing engine 14, the surveyor may
-of: (j) translating opt to publish the survey immediately after creation and simultancously to

' said response to a | all types of devices. In the alternative, the surveyor may choose to delay
- format recognizable | the launch of the surveyor stagger the times at which the survey

: by a particular information is published to the various interface devices selected for
computer program; | participation in the survey. By way of example, publishing engine 14 may
-and at present be configured to publish to cell phones using the wireless

application protocol (WAP) (which incorporates WML), short messaging
service (SMS) using the global system for mobile communication (GSM)
or VoiceXML. Likewise, publishing engine may also publish to computer
browsers via HTML and to Palm® devices or other PDAs using PalmOS
or other suitable PDA operating systems (or SMS) depending on where the
surveyor wishes the poll to be published.
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(k) accessing the
 translated response
- from a computer

- executing said
 particular computer
program.

Brookler at [0051]

A system and method for providing computerized forms completion and
processing. A forms designer utilizes a forms creation module that
includes a scripting feature to create an electronic form. The scripting
feature provides flow of control statements and a variety of functions
useful in forms, e.g., such as questionnaires. These functions include data
validation, field navigation/control (e.g., skip), context sensitive help, data
formatting, alert sounds and dialog boxes. The scripting feature ensures
that skip patterns are followed correctly and that the form is completed
accurately. The forms creation program generates a field description
record for each field created by the forms designer. The set of field
description records that define the electronic form is then transferred to a
handheld computer, such as a personal digital assistant (PDA). A user of
the form, such as a respondent to a survey, utilizes the PDA to respond to
the statements or questions that are part of the form. A forms engine
executing on the PDA interprets one field at a time and displays that field
in the sequence designed by the forms designer. Each field includes a
prompt portion, an answer box portion, and a control portion that are
displayed together on the display screen of the PDA. After the form is
completed, the response data is optionally transferred to another computer
for further processing or reporting.

Wright at ABSTRACT

According to a presently preferred embodiment, data collected during the
survey building or creation process is stored in the survey input database
12 and translated to XML for optimal portability vis-a-vis presently
available interface devices. Using publishing engine 14, the surveyor may
opt to publish the survey immediately after creation and simultancously to
all types of devices. In the alternative, the surveyor may choose to delay
the launch of the surveyor stagger the times at which the survey
information is published to the various interface devices selected for
participation in the survey. By way of example, publishing engine 14 may
at present be configured to publish to cell phones using the wireless
application protocol (WAP) (which incorporates WML), short messaging
service (SMS) using the global system for mobile communication (GSM)
or VoiceXML. Likewise, publishing engine may also publish to computer
browsers via HTML and to Palm® devices or other PDAs using PalmOS
or other suitable PDA operating systems (or SMS) depending on where the
surveyor wishes the poll to be published.

Brookler at [0051]

A system and method for providing computerized forms completion and
processing. A forms designer utilizes a forms creation module that
includes a scripting feature to create an electronic form. The scripting
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feature provides flow of control statements and a variety of functions
useful in forms, e.g., such as questionnaires. These functions include data
validation, field navigation/control (e.g., skip), context sensitive help, data
formatting, alert sounds and dialog boxes. The scripting feature ensures
that skip patterns are followed correctly and that the form is completed
accurately. The forms creation program generates a field description
record for each field created by the forms designer. The set of field
description records that define the electronic form is then transferred to a
handheld computer, such as a personal digital assistant (PDA). A user of
the form, such as a respondent to a survey, utilizes the PDA to respond to
the statements or questions that are part of the form. A forms engine
executing on the PDA interprets one field at a time and displays that field
in the sequence designed by the forms designer. Each field includes a
prompt portion, an answer box portion, and a control portion that are
displayed together on the display screen of the PDA. After the form is
completed, the response data is optionally transferred to another computer
for further processing or reporting.

Wright at ABSTRACT

- 5. A method for

' modifying a

- questionnaire used
| in data management
-according to the
method of claim 1

- including the steps
- of: (a) making at
least one

- incremental change
 to a portion of the
questionnaire;

A system and method for providing computerized forms completion and
processing. A forms designer utilizes a forms creation module that
includes a scripting feature to create an electronic form. The scripting
feature provides flow of control statements and a variety of functions
useful in forms, e.g., such as questionnaires. These functions include data
validation, field navigation/control (e.g., skip), context sensitive help, data
formatting, alert sounds and dialog boxes. The scripting feature ensures
that skip patterns are followed correctly and that the form is completed
accurately. The forms creation program generates a field description
record for each field created by the forms designer. The set of field
description records that define the electronic form is then transferred to a
handheld computer, such as a personal digital assistant (PDA). A user of
the form, such as a respondent to a survey, utilizes the PDA to respond to
the statements or questions that are part of the form. A forms engine
executing on the PDA interprets one field at a time and displays that field
in the sequence designed by the forms designer. Each field includes a
prompt portion, an answer box portion, and a control portion that are
displayed together on the display screen of the PDA. After the form is
completed, the response data is optionally transferred to another computer
for further processing or reporting.

Wright at ABSTRACT

If the Next button 220 (FIG. 3) was not selected, as determined at state
350, the forms engine 124 advances to a decision state 370 to determine if
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the user has made changes to the answer box 164 portion of the display
(FIG. 3) response(s). If so, the forms engine 124 moves to a "process
answer box input" function 372. Function 372 initiates drawing the
selections or input made by the user in the answer box portion 164 of the
screen display 162 (FIG. 3) while completing the current field and
performs validation, e.g., makes sure input falls within the constraints of
the field. The form data array and, if necessary, the field status record are
also updated during the answer box input function 372. Function 372 will
be further described in conjunction with FIG. 10.

Wright at 16:41-54

See also Wright at Figures 1-11

An information server directs users of the information server to desired
sources of information where the desired sources of information are
determined, at least in part, based on user input. The information server
includes a query input processor, a question processor and an answer
processor. The query input processor is used for accepting an initial user
query. The question processor processes the initial user query to identify a
set of possible well-formed questions selected from the question database,
where a well-formed question is a question in the database that is coupled
to at least one answer reference. The answer reference is typically either an
answer or a pointer to a possible location of an answer. In a specific
embodiment, the information server is coupled to the Internet so that users
can pose questions using a Web browser from any Internet-connected
device. In some systems, the question processor includes a tokenizer for
tokenizing the initial user query into a list of words, a parser for generating
a syntactic structure from the list of words, a normalizer for reducing the
syntactic structure to a canonical syntactic structure, and a matcher for
matching the canonical syntactic structure against a semantic network to
obtain a weighted list of well-formed questions representative of possible
semantic meanings for the initial user query.

Warthen at ABSTRACT

(b) tokenizing said | A system and method for providing computerized forms completion and

 at least one processing. A forms designer utilizes a forms creation module that
‘incremental change | includes a scripting feature to create an electronic form. The scripting

' to said feature provides flow of control statements and a variety of functions
questionnaire; useful in forms, e.g., such as questionnaires. These functions include data

validation, field navigation/control (e.g., skip), context sensitive help, data
formatting, alert sounds and dialog boxes. The scripting feature ensures
that skip patterns are followed correctly and that the form is completed
accurately. The forms creation program generates a field description
record for each field created by the forms designer. The set of field
description records that define the electronic form is then transferred to a
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handheld computer, such as a personal digital assistant (PDA). A user of
the form, such as a respondent to a survey, utilizes the PDA to respond to
the statements or questions that are part of the form. A forms engine
executing on the PDA interprets one field at a time and displays that field
in the sequence designed by the forms designer. Each field includes a
prompt portion, an answer box portion, and a control portion that are
displayed together on the display screen of the PDA. After the form is
completed, the response data is optionally transferred to another computer
for further processing or reporting.

Wright at ABSTRACT

If the Next button 220 (FIG. 3) was not selected, as determined at state
350, the forms engine 124 advances to a decision state 370 to determine if
the user has made changes to the answer box 164 portion of the display
(FIG. 3) response(s). If so, the forms engine 124 moves to a "process
answer box input" function 372. Function 372 initiates drawing the
selections or input made by the user in the answer box portion 164 of the
screen display 162 (FIG. 3) while completing the current field and
performs validation, e.g., makes sure input falls within the constraints of
the field. The form data array and, if necessary, the field status record are
also updated during the answer box input function 372. Function 372 will
be further described in conjunction with FIG. 10.

Wright at 16:41-54

See also Wright at Figures 1-11

An information server directs users of the information server to desired
sources of information where the desired sources of information are
determined, at least in part, based on user input. The information server
includes a query input processor, a question processor and an answer
processor. The query input processor is used for accepting an initial user
query. The question processor processes the initial user query to identify a
set of possible well-formed questions selected from the question database,
where a well-formed question is a question in the database that is coupled
to at least one answer reference. The answer reference is typically either an
answer or a pointer to a possible location of an answer. In a specific
embodiment, the information server is coupled to the Internet so that users
can pose questions using a Web browser from any Internet-connected
device. In some systems, the question processor includes a tokenizer for
tokenizing the initial user query into a list of words, a parser for generating
a syntactic structure from the list of words, a normalizer for reducing the
syntactic structure to a canonical syntactic structure, and a matcher for
matching the canonical syntactic structure against a semantic network to
obtain a weighted list of well-formed questions representative of possible
semantic meanings for the initial user query.

Warthen at ABSTRACT
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(c) transmitting at | A system and method for providing computerized forms completion and

 least a portion of processing. A forms designer utilizes a forms creation module that

 said tokens includes a scripting feature to create an electronic form. The scripting

- resulting from step | feature provides flow of control statements and a variety of functions

1 (b) to a remote useful in forms, e.g., such as questionnaires. These functions include data

loosely networked | validation, field navigation/control (e.g., skip), context sensitive help, data
computing device, :formatting, alert sounds and dialog boxes. The scripting feature ensures

' said transmitted that skip patterns are followed correctly and that the form is completed
tokens comprising accurately. The forms creation program generates a field description

 less than the entire  : record for each field created by the forms designer. The set of field
tokenized description records that define the electronic form is then transferred to a
questionnaire; and, | handheld computer, such as a personal digital assistant (PDA). A user of

3 the form, such as a respondent to a survey, utilizes the PDA to respond to
the statements or questions that are part of the form. A forms engine
executing on the PDA interprets one field at a time and displays that field
in the sequence designed by the forms designer. Each field includes a
prompt portion, an answer box portion, and a control portion that are
displayed together on the display screen of the PDA. After the form is
completed, the response data is optionally transferred to another computer
for further processing or reporting.

Wright at ABSTRACT

If the Next button 220 (FIG. 3) was not selected, as determined at state
350, the forms engine 124 advances to a decision state 370 to determine if
the user has made changes to the answer box 164 portion of the display
(FIG. 3) response(s). If so, the forms engine 124 moves to a "process
answer box input" function 372. Function 372 initiates drawing the
selections or input made by the user in the answer box portion 164 of the
screen display 162 (FIG. 3) while completing the current field and
performs validation, e.g., makes sure input falls within the constraints of
the field. The form data array and, if necessary, the field status record are
also updated during the answer box input function 372. Function 372 will
be further described in conjunction with FIG. 10.

Wright at 16:41-54

See also Wright at Figures 1-11

An information server directs users of the information server to desired
sources of information where the desired sources of information are
determined, at least in part, based on user input. The information server
includes a query input processor, a question processor and an answer
processor. The query input processor is used for accepting an initial user
query. The question processor processes the initial user query to identify a
set of possible well-formed questions selected from the question database,
where a well-formed question is a question in the database that is coupled
to at least one answer reference. The answer reference is typically either an
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answer or a pointer to a possible location of an answer. In a specific
embodiment, the information server is coupled to the Internet so that users
can pose questions using a Web browser from any Internet-connected
device. In some systems, the question processor includes a tokenizer for
tokenizing the initial user query into a list of words, a parser for generating
a syntactic structure from the list of words, a normalizer for reducing the
syntactic structure to a canonical syntactic structure, and a matcher for
matching the canonical syntactic structure against a semantic network to
obtain a weighted list of well-formed questions representative of possible
semantic meanings for the initial user query.

Warthen at ABSTRACT
. (d) incorporating A system and method for providing computerized forms completion and
said transmitted processing. A forms designer utilizes a forms creation module that
 tokens into said includes a scripting feature to create an electronic form. The scripting
| questionnaire at feature provides flow of control statements and a variety of functions
' said loosely useful in forms, e.g., such as questionnaires. These functions include data

- networked remote | validation, field navigation/control (e.g., skip), context sensitive help, data
computing device, | formatting, alert sounds and dialog boxes. The scripting feature ensures

- thereby modifying | that skip patterns are followed correctly and that the form is completed

' said questionnaire.  accurately. The forms creation program generates a field description

3 record for each field created by the forms designer. The set of field
description records that define the electronic form is then transferred to a
handheld computer, such as a personal digital assistant (PDA). A user of
the form, such as a respondent to a survey, utilizes the PDA to respond to
the statements or questions that are part of the form. A forms engine
executing on the PDA interprets one field at a time and displays that field
in the sequence designed by the forms designer. Each field includes a
prompt portion, an answer box portion, and a control portion that are
displayed together on the display screen of the PDA. After the form is
completed, the response data is optionally transferred to another computer
for further processing or reporting.

Wright at ABSTRACT

If the Next button 220 (FIG. 3) was not selected, as determined at state
350, the forms engine 124 advances to a decision state 370 to determine if
the user has made changes to the answer box 164 portion of the display
(FIG. 3) response(s). If so, the forms engine 124 moves to a "process
answer box input" function 372. Function 372 initiates drawing the
selections or input made by the user in the answer box portion 164 of the
screen display 162 (FIG. 3) while completing the current field and
performs validation, e.g., makes sure input falls within the constraints of
the field. The form data array and, if necessary, the field status record are
also updated during the answer box input function 372. Function 372 will
be further described in conjunction with FIG. 10.
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Wright at 16:41-54
See also Wright at Figures 1-11

An information server directs users of the information server to desired
sources of information where the desired sources of information are
determined, at least in part, based on user input. The information server
includes a query input processor, a question processor and an answer
processor. The query input processor is used for accepting an initial user
query. The question processor processes the initial user query to identify a
set of possible well-formed questions selected from the question database,
where a well-formed question is a question in the database that is coupled
to at least one answer reference. The answer reference is typically either an
answer or a pointer to a possible location of an answer. In a specific
embodiment, the information server is coupled to the Internet so that users
can pose questions using a Web browser from any Internet-connected
device. In some systems, the question processor includes a tokenizer for
tokenizing the initial user query into a list of words, a parser for generating
a syntactic structure from the list of words, a normalizer for reducing the
syntactic structure to a canonical syntactic structure, and a matcher for
matching the canonical syntactic structure against a semantic network to
obtain a weighted list of well-formed questions representative of possible
semantic meanings for the initial user query.

Warthen at ABSTRACT

6. A method for

' managing data
Laccording to claim

' 1, wherein said first
wireless modem or
- wireless LAN

' network connection
- and said second

' wireless modem or
' wireless LAN
network connection
- are a same wireless
' modem or wireless

' LAN network

- connection.

A system and method for providing computerized forms completion and
processing. A forms designer utilizes a forms creation module that
includes a scripting feature to create an electronic form. The scripting
feature provides flow of control statements and a variety of functions
useful in forms, e.g., such as questionnaires. These functions include data
validation, field navigation/control (e.g., skip), context sensitive help, data
formatting, alert sounds and dialog boxes. The scripting feature ensures
that skip patterns are followed correctly and that the form is completed
accurately. The forms creation program generates a field description
record for each field created by the forms designer. The set of field
description records that define the electronic form is then transferred to a
handheld computer, such as a personal digital assistant (PDA). A user of
the form, such as a respondent to a survey, utilizes the PDA to respond to
the statements or questions that are part of the form. A forms engine
executing on the PDA interprets one field at a time and displays that field
in the sequence designed by the forms designer. Each field includes a
prompt portion, an answer box portion, and a control portion that are
displayed together on the display screen of the PDA. After the form is

367
RPX-1003, p.1058



completed, the response data is optionally transferred to another computer
for further processing or reporting.
Wright at ABSTRACT

If the Next button 220 (FIG. 3) was not selected, as determined at state
350, the forms engine 124 advances to a decision state 370 to determine if
the user has made changes to the answer box 164 portion of the display
(FIG. 3) response(s). If so, the forms engine 124 moves to a "process
answer box input" function 372. Function 372 initiates drawing the
selections or input made by the user in the answer box portion 164 of the
screen display 162 (FIG. 3) while completing the current field and
performs validation, e.g., makes sure input falls within the constraints of
the field. The form data array and, if necessary, the field status record are
also updated during the answer box input function 372. Function 372 will
be further described in conjunction with FIG. 10.

Wright at 16:41-54

See also Wright at Figures 1-11

An information server directs users of the information server to desired
sources of information where the desired sources of information are
determined, at least in part, based on user input. The information server
includes a query input processor, a question processor and an answer
processor. The query input processor is used for accepting an initial user
query. The question processor processes the initial user query to identify a
set of possible well-formed questions selected from the question database,
where a well-formed question is a question in the database that is coupled
to at least one answer reference. The answer reference is typically either an
answer or a pointer to a possible location of an answer. In a specific
embodiment, the information server is coupled to the Internet so that users
can pose questions using a Web browser from any Internet-connected
device. In some systems, the question processor includes a tokenizer for
tokenizing the initial user query into a list of words, a parser for generating
a syntactic structure from the list of words, a normalizer for reducing the
syntactic structure to a canonical syntactic structure, and a matcher for
matching the canonical syntactic structure against a semantic network to
obtain a weighted list of well-formed questions representative of possible
semantic meanings for the initial user query.

Warthen at ABSTRACT

- 7. The method of A system and method for providing computerized forms completion and

claim 1 further processing. A forms designer utilizes a forms creation module that
 including includes a scripting feature to create an electronic form. The scripting
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performing at least : feature provides flow of control statements and a variety of functions
 the steps (c)-(k) for : useful in forms, e.g., such as questionnaires. These functions include data

 at least two validation, field navigation/control (e.g., skip), context sensitive help, data
- different remote formatting, alert sounds and dialog boxes. The scripting feature ensures

' computing device that skip patterns are followed correctly and that the form is completed
 types using the accurately. The forms creation program generates a field description

same tokens. record for each field created by the forms designer. The set of field

description records that define the electronic form is then transferred to a
handheld computer, such as a personal digital assistant (PDA). A user of
the form, such as a respondent to a survey, utilizes the PDA to respond to
the statements or questions that are part of the form. A forms engine
executing on the PDA interprets one field at a time and displays that field
in the sequence designed by the forms designer. Each field includes a
prompt portion, an answer box portion, and a control portion that are
displayed together on the display screen of the PDA. After the form is
completed, the response data is optionally transferred to another computer
for further processing or reporting.

Wright at ABSTRACT

An information server directs users of the information server to desired
sources of information where the desired sources of information are
determined, at least in part, based on user input. The information server
includes a query input processor, a question processor and an answer
processor. The query input processor is used for accepting an initial user
query. The question processor processes the initial user query to identify a
set of possible well-formed questions selected from the question database,
where a well-formed question is a question in the database that is coupled
to at least one answer reference. The answer reference is typically either an
answer or a pointer to a possible location of an answer. In a specific
embodiment, the information server is coupled to the Internet so that users
can pose questions using a Web browser from any Internet-connected
device. In some systems, the question processor includes a tokenizer for
tokenizing the initial user query into a list of words, a parser for generating
a syntactic structure from the list of words, a normalizer for reducing the
syntactic structure to a canonical syntactic structure, and a matcher for
matching the canonical syntactic structure against a semantic network to
obtain a weighted list of well-formed questions representative of possible
semantic meanings for the initial user query.

Warthen at ABSTRACT

In a specific embodiment, the information server is coupled to the Internet
so that users can pose questions using a Web browser from any Internet-
connected device. In some systems, the question processor includes a
tokenizer for tokenizing the initial user query into a list of words, a parser
for generating a syntactic structure from the list of words, a normalizer for
reducing the syntactic structure to a canonical syntactic structure, and a
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matcher for matching the canonical syntactic structure against a semantic
network to obtain a weighted list of well-formed questions representative
of possible semantic meanings for the initial user query.

Warthen at 2:1-11

. 11. A method for Once an electronic form is loaded in the PDA 104 (FIG. 1), a data

collecting survey collector or interviewer in a survey or questionnaire type of application,
: data from a user can choose to fill out any of a number of forms which have been
- comprising the previously loaded. The number of forms that can be loaded depends on the

 steps of: amount of random-access memory (RAM) (not shown) in the PDA 104.
Current PDA devices can generally store large numbers of reasonably
small forms in the standard RAM.

Users complete or fill out a form during execution of the forms engine
function 124. Once form execution begins, the interviewer has very little
to do when compared to the paper based process. Because the scripts,
running under the forms engine, control form execution, the user doesn't
need to follow any complex skip patterns or even worry about answering a
question incorrectly. Aside from answering the current question, he/she
can select one of four functions by tapping on buttons (FIG. 3): go to the
NEXT field 220, go to PREVIOUS field 222, get HELP 224, or QUIT
226. When the NEXT button 220 is pressed, the field script is executed. At
this point, the PDA 104 running the script may check to see that the field
was answered correctly and if so, go to the next appropriate field. If not,
the script may cause the PDA 104 to beep and display a help message, or
perform some other action. The forms engine 124 tracks the progress as
the user progresses through the form. At any point while completing the
form, the user may tap the PREVIOUS button 222 to go back to change an
answer to a previous question. Also, the user may tap the HELP button
224 at any time for instructions for the current field.

Wright at 13:38-67
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 (a) creating a
| questionnaire

| comprising a series

- of questions;

completed, the response data is optionally transferred to another computer
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A system and method for providing computerized forms completion and
processing. A forms designer utilizes a forms creation module that
includes a scripting feature to create an electronic form. The scripting
feature provides flow of control statements and a variety of functions
useful in forms, e.g., such as questionnaires. These functions include data
validation, field navigation/control (e.g., skip), context sensitive help, data
formatting, alert sounds and dialog boxes. The scripting feature ensures
that skip patterns are followed correctly and that the form is completed
accurately. The forms creation program generates a field description
record for each field created by the forms designer. The set of field
description records that define the electronic form is then transferred to a
handheld computer, such as a personal digital assistant (PDA). A user of
the form, such as a respondent to a survey, utilizes the PDA to respond to
the statements or questions that are part of the form. A forms engine
executing on the PDA interprets one field at a time and displays that field
in the sequence designed by the forms designer. Each field includes a
prompt portion, an answer box portion, and a control portion that are
displayed together on the display screen of the PDA. After the form is
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(b) tokenizing said

| questionnaire;
 thereby producing a
 plurality of tokens
representing said
questionnaire;

for further processing or reporting.
Wright at ABSTRACT

Once an electronic form is loaded in the PDA 104 (FIG. 1), a data
collector or interviewer in a survey or questionnaire type of application,
can choose to fill out any of a number of forms which have been
previously loaded. The number of forms that can be loaded depends on the
amount of random-access memory (RAM) (not shown) in the PDA 104.
Current PDA devices can generally store large numbers of reasonably
small forms in the standard RAM.

Users complete or fill out a form during execution of the forms engine
function 124. Once form execution begins, the interviewer has very little
to do when compared to the paper based process. Because the scripts,
running under the forms engine, control form execution, the user doesn't
need to follow any complex skip patterns or even worry about answering a
question incorrectly. Aside from answering the current question, he/she
can select one of four functions by tapping on buttons (FIG. 3): go to the
NEXT field 220, go to PREVIOUS field 222, get HELP 224, or QUIT
226. When the NEXT button 220 is pressed, the field script is executed. At
this point, the PDA 104 running the script may check to see that the field
was answered correctly and if so, go to the next appropriate field. If not,
the script may cause the PDA 104 to beep and display a help message, or
perform some other action. The forms engine 124 tracks the progress as
the user progresses through the form. At any point while completing the
form, the user may tap the PREVIOUS button 222 to go back to change an
answer to a previous question. Also, the user may tap the HELP button
224 at any time for instructions for the current field.

Wright at 13:38-67

A system and method for providing computerized forms completion and
processing. A forms designer utilizes a forms creation module that
includes a scripting feature to create an electronic form. The scripting
feature provides flow of control statements and a variety of functions
useful in forms, e.g., such as questionnaires. These functions include data
validation, field navigation/control (e.g., skip), context sensitive help, data
formatting, alert sounds and dialog boxes. The scripting feature ensures
that skip patterns are followed correctly and that the form is completed
accurately. The forms creation program generates a field description
record for each field created by the forms designer. The set of field
description records that define the electronic form is then transferred to a
handheld computer, such as a personal digital assistant (PDA). A user of
the form, such as a respondent to a survey, utilizes the PDA to respond to
the statements or questions that are part of the form. A forms engine
executing on the PDA interprets one field at a time and displays that field
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 (c) storing said
 plurality of tokens
on a computer

- readable medium on
 a first computer;

in the sequence designed by the forms designer. Each field includes a
prompt portion, an answer box portion, and a control portion that are
displayed together on the display screen of the PDA. After the form is
completed, the response data is optionally transferred to another computer
for further processing or reporting.

Wright at ABSTRACT

An information server directs users of the information server to desired
sources of information where the desired sources of information are
determined, at least in part, based on user input. The information server
includes a query input processor, a question processor and an answer
processor. The query input processor is used for accepting an initial user
query. The question processor processes the initial user query to identify a
set of possible well-formed questions selected from the question database,
where a well-formed question is a question in the database that is coupled
to at least one answer reference. The answer reference is typically either an
answer or a pointer to a possible location of an answer. In a specific
embodiment, the information server is coupled to the Internet so that users
can pose questions using a Web browser from any Internet-connected
device. In some systems, the question processor includes a tokenizer for
tokenizing the initial user query into a list of words, a parser for generating
a syntactic structure from the list of words, a normalizer for reducing the
syntactic structure to a canonical syntactic structure, and a matcher for
matching the canonical syntactic structure against a semantic network to
obtain a weighted list of well-formed questions representative of possible
semantic meanings for the initial user query.

Warthen at ABSTRACT

In a specific embodiment, the information server is coupled to the Internet
so that users can pose questions using a Web browser from any Internet-
connected device. In some systems, the question processor includes a
tokenizer for tokenizing the initial user query into a list of words, a parser
for generating a syntactic structure from the list of words, a normalizer for
reducing the syntactic structure to a canonical syntactic structure, and a
matcher for matching the canonical syntactic structure against a semantic
network to obtain a weighted list of well-formed questions representative
of possible semantic meanings for the initial user query.

Warthen at 2:1-11

An information server directs users of the information server to desired
sources of information where the desired sources of information are
determined, at least in part, based on user input. The information server
includes a query input processor, a question processor and an answer
processor. The query input processor is used for accepting an initial user
query. The question processor processes the initial user query to identify a
set of possible well-formed questions selected from the question database,
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where a well-formed question is a question in the database that is coupled
to at least one answer reference. The answer reference is typically either an
answer or a pointer to a possible location of an answer. In a specific
embodiment, the information server is coupled to the Internet so that users
can pose questions using a Web browser from any Internet-connected
device. In some systems, the question processor includes a tokenizer for
tokenizing the initial user query into a list of words, a parser for generating
a syntactic structure from the list of words, a normalizer for reducing the
syntactic structure to a canonical syntactic structure, and a matcher for
matching the canonical syntactic structure against a semantic network to
obtain a weighted list of well-formed questions representative of possible
semantic meanings for the initial user query.

Warthen at ABSTRACT

In a specific embodiment, the information server is coupled to the Internet
so that users can pose questions using a Web browser from any Internet-
connected device. In some systems, the question processor includes a
tokenizer for tokenizing the initial user query into a list of words, a parser
for generating a syntactic structure from the list of words, a normalizer for
reducing the syntactic structure to a canonical syntactic structure, and a
matcher for matching the canonical syntactic structure against a semantic
network to obtain a weighted list of well-formed questions representative
of possible semantic meanings for the initial user query.

Warthen at 2:1-11

FIG. 1(a) is a block diagram of one embodiment of an information
server 10 that is Internet-based. Information server 10 is an HTTP
server, which responds to requests from HTTP clients such as Web
browsers. The actual architecture of an Internet HTTP client-server link
and HTTP client is not shown, but it should be understood that
information server 10 operates on a computer that is designed and
configured for Internet traffic, specifically TCP/IP packets encoding HTTP
messages and it should be understood that any manner of client computer
can be used to operate the Web browser. Since that technology is well
known and readily available, it need not be described further herein.

Information server 10 can either be a dedicated computer, a computing
device specifically designed to implement the functions of an information
server according to the methods described herein, or information server 10
can be in the form of one or more program code modules designed to run
on a general purpose HTTP server as a process of that HTTP server.
However implemented, information server 10 usually comprises the
components shown in FIG. 1, such as an HTTP daemon 12 and a basic set
of active HTML pages, including an opening page 14, a question page 16
and an additional answers page 18.

Warthen at 2:55-3:10
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. (d) placing a
“handheld remote

- computing device
 into electronic

. communication

- with said first
computer,

(e) transmitting said
 plurality of tokens

. to said handheld

- remote computing
device;

A system and method for providing computerized forms completion and
processing. A forms designer utilizes a forms creation module that
includes a scripting feature to create an electronic form. The scripting
feature provides

flow of control statements and a variety of functions useful in forms, e.g.,
such as questionnaires. These functions include data validation, field
navigation/control (e.g., skip), context sensitive help, data formatting. alert
sounds and dialog boxes. The scripting feature ensures that skip patterns
are followed correctly and that the form is completed accurately. The
forms creation program generates a field

description record for each field created by the forms designer. The
set of field description records that define the electronic form is then
transferred to a handheld computer, such as a personal digital
assistant (PDA). A user of the form. such as a respondent to a survey,
utilizes the PDA to respond to the statements or questions that are part of
the form. A forms engine executing on the PDA interprets one field at a
time and displays that field in the sequence designed by the forms
designer.

Wright at Abstract

A system and method for providing computerized forms completion and
processing. A forms designer utilizes a forms creation module that
includes a scripting feature to create an electronic form. The scripting
feature provides

flow of control statements and a variety of functions useful in forms, e.g.,
such as questionnaires. These functions include data validation, field
navigation/control (e.g., skip), context sensitive help, data formatting. alert
sounds and dialog boxes. The scripting feature ensures that skip patterns
are followed correctly and that the form is completed accurately. The
forms creation program generates a field

description record for each field created by the forms designer. The
set of field description records that define the electronic form is then
transferred to a handheld computer, such as a personal digital
assistant (PDA). A user of the form. such as a respondent to a survey,
utilizes the PDA to respond to the statements or questions that are part of
the form. A forms engine executing on the PDA interprets one field at a
time and displays that field in the sequence designed by the forms
designer.

Wright at Abstract

 (f) taking said

' handheld remote

- computing device
out of electronic

' communication

- with said first

A system and method for providing computerized forms completion and
processing. A forms designer utilizes a forms creation module that
includes a scripting feature to create an electronic form. The scripting
feature provides

flow of control statements and a variety of functions useful in forms, e.g.,
such as questionnaires. These functions include data validation, field
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' computer;

navigation/control (e.g., skip), context sensitive help, data formatting. alert
sounds and dialog boxes. The scripting feature ensures that skip patterns
are followed correctly and that the form is completed accurately. The
forms creation program generates a field

description record for each field created by the forms designer. The
set of field description records that define the electronic form is then
transferred to a handheld computer, such as a personal digital
assistant (PDA). A user of the form., such as a respondent to a survey,
utilizes the PDA to respond to the statements or questions that are part of
the form. A forms engine executing on the PDA interprets one field at a
time and displays that field in the sequence

designed by the forms designer. Each field includes a prompt portion, an
answer box portion. and a control portion that are displayed together on
the display screen of the PDA. After the form is completed, the response
data is optionally transferred to another computer for further processing or
reporting.

Wright at Abstract

The present invention is directed to a system and method that allows
mobile platforms each supporting any of a variety of call types, and each
having differing mobility characteristics, to maintain connectivity to a
backbone network in spite of unreliable radio links that occasionally fail. It
accomplishes this by using automatic and user-transparent reconnection
attempts for appropriate call sessions when an interruption of the link
occurs. The network may be supporting

a variety of different call types simultaneously. Access to network
connectivity resources can be provided according to call session priority
based on (for example, call session type, platform mobility, hand-off
status, and user class (fee-for-service)) criteria. The technology allows
support of suspended sessions and uses repeated reconnection
attempts with priority access to network resources. It also provides for
hand-offs of suspended sessions to neighboring gateways as mobile
terminals move throughout the service area. In a network that uses this
technology, for example, voice calls (typical of time-sensitive stream
traffic) may preempt resources of time-insensitive data calls causing
suspended sessions that do not result in session failures. Priority access for
hand-offs of active sessions with respect to new call sessions can be
accommodated. Mobile users that have some autonomy or who are
perhaps exchanging time-insensitive data with a remote site can continue
to function essentially undisturbed by link failures since the connectivity
and reconnection procedures are managed by the network in a manner that
is transparent to the end users. Mobile computing sessions and delay-
insensitive data communications, for example, will be able to continue,
largely unaware of link failures.

Rappaport at Abstract
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Based on the above, in general, when a request for a new session (voice,
data) is received (in step 10), a connection will be established for the new
session (affirmative result in step 11) if there are fewer than C-Cy, active
sessions in the cell. As described above, time-sensitive sessions may be
afforded priority. For instance, preferably, voice sessions are given
preemptive priority over data sessions for using channel resources. Since
voice sessions must be transmitted or received on a real time basis,
reconnection attempts for voice sessions are preferably not allowed. When
a voice session arrives and finds all channels C occupied, an active data
session (if any are present) is preferably suspended (step 12) (or possibly
terminated) to accommodate it. More specifically, when a voice session
arrives in a cell in which all channels are occupied and fewer than H
sessions are in suspension, and, at least, one active session is of data type,
an arriving voice session will obtain a connection (step 13) but an active
data session will be suspended (step 12). The choice of which data session
to be suspended or be terminated is assumed to be random.

Rappaport at 7:44-63

In a network that employs an admission control protocol according to the
present invention, voice calls, for example (or other time-sensitive stream
traffic) may preempt resources of time-insensitive data calls, which result
in suspended sessions that do not result in session failures. Priority access
for hand-offs of active sessions with respect to new call sessions can also
be accommodated. Mobile users that have some autonomy or who are
perhaps exchanging time-insensitive data with a remote site can continue
to function essentially undisturbed by link failures since the connectivity
and reconnection procedures are managed by the network in a manner that
is transparent to the end users. Mobile computing sessions and delay-
insensitive data communications, for example, will be able to continue,
largely unaware of link failures.

Rappaport at 2:44-58

' (g) after said Based on the above, in general, when a request for a new session (voice,
' handheld remote data) is received (in step 10), a connection will be established for the new
- computing device session (affirmative result in step 11) if there are fewer than C-Cy, active
- has been taken out | sessions in the cell. As described above, time-sensitive sessions may be

of electronic afforded priority. For instance, preferably, voice sessions are given

' communication preemptive priority over data sessions for using channel resources. Since

- with said first voice sessions must be transmitted or received on a real time basis,
computer, reconnection attempts for voice sessions are preferably not allowed. When

a voice session arrives and finds all channels C occupied, an active data
session (if any are present) is preferably suspended (step 12) (or possibly
terminated) to accommodate it. More specifically, when a voice session
arrives in a cell in which all channels are occupied and fewer than H
sessions are in suspension, and, at least, one active session is of data type,
an arriving voice session will obtain a connection (step 13) but an active
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data session will be suspended (step 12). The choice of which data session |
to be suspended or be terminated is assumed to be random.
Rappaport at 7:44-63

In contrast, mobile users that are engaged in mobile computing (or other
forms of data transmission) may have the capability to operate semi-
autonomously since data communications with the network are packetized
and not necessarily streamed. So with appropriate network design, a
temporary disconnection from the network may be transparent to the user.
Thus, by implementing the techniques described herein, short term radio
link disconnections, which are frequent in mobile communications, need
not result in failed sessions, discarded information and wasted use of
resources.

Rappaport at 5:2-15

In a network that employs an admission control protocol according to the
present invention, voice calls, for example (or other time-sensitive stream
traffic) may preempt resources of time-insensitive data calls, which result
in suspended sessions that do not result in session failures. Priority access
for hand-offs of active sessions with respect to new call sessions can also
be accommodated. Mobile users that have some autonomy or who are
perhaps exchanging time-insensitive data with a remote site can continue
to function essentially undisturbed by link failures since the connectivity
and reconnection procedures are managed by the network in a manner that
is transparent to the end users. Mobile computing sessions and delay-
insensitive data communications, for example, will be able to continue,
largely unaware of link failures.

Rappaport at 2:44-58

(gl) executing at Based on the above, in general, when a request for a new session (voice,

 least a portion of data) is received (in step 10), a connection will be established for the new
- said plurality of session (affirmative result in step 11) if there are fewer than C-Cy, active

 tokens representing : sessions in the cell. As described above, time-sensitive sessions may be

' said questionnaire | afforded priority. For instance, preferably, voice sessions are given

-on said handheld preemptive priority over data sessions for using channel resources. Since

- remote computing | voice sessions must be transmitted or received on a real time basis,

device to collecta | reconnection attempts for voice sessions are preferably not allowed. When
 response from a a voice session arrives and finds all channels C occupied, an active data

L user, and, session (if any are present) is preferably suspended (step 12) (or possibly
terminated) to accommodate it. More specifically, when a voice session
arrives in a cell in which all channels are occupied and fewer than H
sessions are in suspension, and, at least, one active session is of data type,
an arriving voice session will obtain a connection (step 13) but an active
data session will be suspended (step 12). The choice of which data session
to be suspended or be terminated is assumed to be random.

Rappaport at 7:44-63
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(g2) storing within
' said remote

' computing device

- said response from
the user;

In contrast, mobile users that are engaged in mobile computing (or other
forms of data transmission) may have the capability to operate semi-
autonomously since data communications with the network are packetized
and not necessarily streamed. So with appropriate network design, a
temporary disconnection from the network may be transparent to the user.
Thus, by implementing the techniques described herein, short term radio
link disconnections, which are frequent in mobile communications, need
not result in failed sessions, discarded information and wasted use of
resources.

Rappaport at 5:2-15

In a network that employs an admission control protocol according to the
present invention, voice calls, for example (or other time-sensitive stream
traffic) may preempt resources of time-insensitive data calls, which result
in suspended sessions that do not result in session failures. Priority access
for hand-offs of active sessions with respect to new call sessions can also
be accommodated. Mobile users that have some autonomy or who are
perhaps exchanging time-insensitive data with a remote site can continue
to function essentially undisturbed by link failures since the connectivity
and reconnection procedures are managed by the network in a manner that
is transparent to the end users. Mobile computing sessions and delay-
insensitive data communications, for example, will be able to continue,
largely unaware of link failures.

Rappaport at 2:44-58

Step 5: Analyzed Data Publishing and Reporting: Once the data has been
analyzed in accordance with parameters prescribed by the surveyor,
reports and results are published by publishing engine 14. As specified by
the surveyor, publishing engine 14 makes the survey results and reports
available for access by the surveyor via one or more interface devices
(e.g., cell phone 16, PDA 18 or PC 20). The survey results may be
"pushed" by the survey publishing system server to the surveyor in the
manner known in the art. Alternatively, and preferably, the survey results
and reports may passively reside on the survey publishing system server
where they may be "pulled" or retrieved by the surveyor. In the latter case,
survey publishing system 10 may be programmed to notify the surveyor
via electronic mail message or otherwise that the survey results are
available for access. It will be understood that publishing engine 14 will
publish different levels and depth of data according to the interface device
specified by the surveyor to receive the data, e.g., a cell phone will only
get high level reports, whereas a PC will receive detailed analysis.
Brookler at [0033]
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 (h) placing said

- handheld remote

- computing device
into electronic

. communication

' with a second
computer;

.

i ——

HG. 1

A system and method for providing computerized forms completion and
processing. A forms designer utilizes a forms creation module that
includes a scripting feature to create an electronic form. The scripting
feature provides flow of control statements and a variety of functions
useful in forms, e.g., such as questionnaires. These functions include data
validation, field navigation/control (e.g., skip), context sensitive help, data
formatting, alert sounds and dialog boxes. The scripting feature ensures
that skip patterns are followed correctly and that the form is completed
accurately. The forms creation program generates a field description
record for each field created by the forms designer. The set of field
description records that define the electronic form is then transferred to a
handheld computer, such as a personal digital assistant (PDA). A user of
the form, such as a respondent to a survey, utilizes the PDA to respond to
the statements or questions that are part of the form. A forms engine
executing on the PDA interprets one field at a time and displays that field
in the sequence designed by the forms designer. Each field includes a
prompt portion, an answer box portion, and a control portion that are
displayed together on the display screen of the PDA. After the form is
completed, the response data is optionally transferred to another computer
for further processing or reporting.

Wright at ABSTRACT

An information server directs users of the information server to desired
sources of information where the desired sources of information are
determined, at least in part, based on user input. The information server
includes a query input processor, a question processor and an answer
processor. The query input processor is used for accepting an initial user
query. The question processor processes the initial user query to identify a
set of possible well-formed questions selected from the question database,

where a well-formed question is a question in the database that is coupled
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to at least one answer reference. The answer reference is typically either an
answer or a pointer to a possible location of an answer. In a specific
embodiment, the information server is coupled to the Internet so that users
can pose questions using a Web browser from any Internet-connected
device. In some systems, the question processor includes a tokenizer for
tokenizing the initial user query into a list of words, a parser for generating
a syntactic structure from the list of words, a normalizer for reducing the
syntactic structure to a canonical syntactic structure, and a matcher for
matching the canonical syntactic structure against a semantic network to
obtain a weighted list of well-formed questions representative of possible
semantic meanings for the initial user query.

Warthen at ABSTRACT

In a specific embodiment, the information server is coupled to the Internet
so that users can pose questions using a Web browser from any Internet-
connected device. In some systems, the question processor includes a
tokenizer for tokenizing the initial user query into a list of words, a parser
for generating a syntactic structure from the list of words, a normalizer for
reducing the syntactic structure to a canonical syntactic structure, and a
matcher for matching the canonical syntactic structure against a semantic
network to obtain a weighted list of well-formed questions representative
of possible semantic meanings for the initial user query.

Warthen at 2:1-11

The present invention is directed to a system and method that allows
mobile platforms each supporting any of a variety of call types, and each
having differing mobility characteristics, to maintain connectivity to a
backbone network in spite of unreliable radio links that occasionally fail. It
accomplishes this by using automatic and user-transparent reconnection
attempts for appropriate call sessions when an interruption of the link
occurs. The network may be supporting a variety of different call types
simultancously. Access to network connectivity resources can be provided
according to call session priority based on (for example, call session type,
platform mobility, hand-off status, and user class (fee-for-service)) criteria.
The technology allows support of suspended sessions and uses repeated
reconnection attempts with priority access to network resources. It also
provides for hand-offs of suspended sessions to neighboring gateways as
mobile terminals move throughout the service area. In a network that uses
this technology, for example, voice calls (typical of time-sensitive stream
traffic) may preempt resources of time-insensitive data calls causing
suspended sessions that do not result in session failures. Priority access for
hand-offs of active sessions with respect to new call sessions can be
accommodated. Mobile users that have some autonomy or who are
perhaps exchanging time-insensitive data with a remote site can continue
to function essentially undisturbed by link failures since the connectivity
and reconnection procedures are managed by the network in a manner that
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is transparent to the end users. Mobile computing sessions and delay-
insensitive data communications, for example, will be able to continue,
largely unaware of link failures.

Rappaport at ABSTRACT

Based on the above, in general, when a request for a new session (voice,
data) is received (in step 10), a connection will be established for the new
session (affirmative result in step 11) if there are fewer than C-Cy, active
sessions in the cell. As described above, time-sensitive sessions may be
afforded priority. For instance, preferably, voice sessions are given
preemptive priority over data sessions for using channel resources. Since
voice sessions must be transmitted or received on a real time basis,
reconnection attempts for voice sessions are preferably not allowed. When
a voice session arrives and finds all channels C occupied, an active data
session (if any are present) is preferably suspended (step 12) (or possibly
terminated) to accommodate it. More specifically, when a voice session
arrives in a cell in which all channels are occupied and fewer than H
sessions are in suspension, and, at least, one active session is of data type,
an arriving voice session will obtain a connection (step 13) but an active
data session will be suspended (step 12). The choice of which data session
to be suspended or be terminated is assumed to be random.

Rappaport at 7:44-63

In a network that employs an admission control protocol according to the
present invention, voice calls, for example (or other time-sensitive stream
traffic) may preempt resources of time-insensitive data calls, which result
in suspended sessions that do not result in session failures. Priority access
for hand-offs of active sessions with respect to new call sessions can also
be accommodated. Mobile users that have some autonomy or who are
perhaps exchanging time-insensitive data with a remote site can continue
to function essentially undisturbed by link failures since the connectivity
and reconnection procedures are managed by the network in a manner that
is transparent to the end users. Mobile computing sessions and delay-
insensitive data communications, for example, will be able to continue,
largely unaware of link failures.

Rappaport at 2:44-58

(1) transmitting at Step 5: Analyzed Data Publishing and Reporting: Once the data has been

 least a portion of analyzed in accordance with parameters prescribed by the surveyor,

- said response stored | reports and results are published by publishing engine 14. As specified by
- within said the surveyor, publishing engine 14 makes the survey results and reports
handheld remote available for access by the surveyor via one or more interface devices

‘ computing device to : (e.g., cell phone 16, PDA 18 or PC 20). The survey results may be

' said second "pushed" by the survey publishing system server to the surveyor in the

. computer; and, manner known in the art. Alternatively, and preferably, the survey results

and reports may passively reside on the survey publishing system server
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(j) forming a

- visually perceptible
 report from any of

- said at lcast a
portion of said
Tesponse so

' transmitted.

where they may be "pulled" or retrieved by the surveyor. In the latter case,
survey publishing system 10 may be programmed to notify the surveyor
via electronic mail message or otherwise that the survey results are
available for access. It will be understood that publishing engine 14 will
publish different levels and depth of data according to the interface device
specified by the surveyor to receive the data, e.g., a cell phone will only
get high level reports, whereas a PC will receive detailed analysis.
Brookler at [0033]

Step 5: Analyzed Data Publishing and Reporting: Once the data has been
analyzed in accordance with parameters prescribed by the surveyor,
reports and results are published by publishing engine 14. As specified by
the surveyor, publishing engine 14 makes the survey results and reports
available for access by the surveyor via one or more interface devices
(e.g., cell phone 16, PDA 18 or PC 20). The survey results may be
"pushed" by the survey publishing system server to the surveyor in the
manner known in the art. Alternatively, and preferably, the survey results
and reports may passively reside on the survey publishing system server
where they may be "pulled" or retrieved by the surveyor. In the latter case,
survey publishing system 10 may be programmed to notify the surveyor
via electronic mail message or otherwise that the survey results are
available for access. It will be understood that publishing engine 14 will
publish different levels and depth of data according to the interface device
specified by the surveyor to receive the data, e.g., a cell phone will only
get high level reports, whereas a PC will receive detailed analysis.
Brookler at [0033]
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 collecting survey

- data from a user
according to claim
- 11, wherein step (j)
- comprises the step

- of printing a report
 from any of said
response to

| transmitted.

SESPONDCNTS/LGERS

When server computer 121 receives the information, server computer 121
executes a common gateway interface application (CGI) pointed to by the
resource locator. The CGI application 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 printer connection nor a print driver, but yet can
print using the facsimile machine at ABC Designs.

Rossmann p. 11, lines 4-8

- 13. A method for
 collecting survey

- data from a user
‘according to claim
' 11, wherein said
first computer and
said second

- computer are a

| same computer.

A system and method for providing computerized forms completion and
processing. A forms designer utilizes a forms creation module that
includes a scripting feature to create an electronic form. The scripting
feature provides flow of control statements and a variety of functions
useful in forms, e.g., such as questionnaires. These functions include data
validation, field navigation/control (e.g., skip), context sensitive help, data
formatting, alert sounds and dialog boxes. The scripting feature ensures
that skip patterns are followed correctly and that the form is completed
accurately. The forms creation program generates a field description
record for each field created by the forms designer. The set of field
description records that define the electronic form is then transferred to a
handheld computer, such as a personal digital assistant (PDA). A user of
the form, such as a respondent to a survey, utilizes the PDA to respond to
the statements or questions that are part of the form. A forms engine
executing on the PDA interprets one field at a time and displays that field
in the sequence designed by the forms designer. Each field includes a
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prompt portion, an answer box portion, and a control portion that are
displayed together on the display screen of the PDA. After the form is
completed, the response data is optionally transferred to another computer
for further processing or reporting.

Wright at ABSTRACT

If the Next button 220 (FIG. 3) was not selected, as determined at state
350, the forms engine 124 advances to a decision state 370 to determine if
the user has made changes to the answer box 164 portion of the display
(FIG. 3) response(s). If so, the forms engine 124 moves to a "process
answer box input" function 372. Function 372 initiates drawing the
selections or input made by the user in the answer box portion 164 of the
screen display 162 (FIG. 3) while completing the current field and
performs validation, e.g., makes sure input falls within the constraints of
the field. The form data array and, if necessary, the field status record are
also updated during the answer box input function 372. Function 372 will
be further described in conjunction with FIG. 10.

Wright at 16:41-54

See also Wright at Figures 1-11

An information server directs users of the information server to desired
sources of information where the desired sources of information are
determined, at least in part, based on user input. The information server
includes a query input processor, a question processor and an answer
processor. The query input processor is used for accepting an initial user
query. The question processor processes the initial user query to identify a
set of possible well-formed questions selected from the question database,
where a well-formed question is a question in the database that is coupled
to at least one answer reference. The answer reference is typically either an
answer or a pointer to a possible location of an answer. In a specific
embodiment, the information server is coupled to the Internet so that users
can pose questions using a Web browser from any Internet-connected
device. In some systems, the question processor includes a tokenizer for
tokenizing the initial user query into a list of words, a parser for generating
a syntactic structure from the list of words, a normalizer for reducing the
syntactic structure to a canonical syntactic structure, and a matcher for
matching the canonical syntactic structure against a semantic network to
obtain a weighted list of well-formed questions representative of possible
semantic meanings for the initial user query.

Warthen at ABSTRACT

14. A method for

A system and method for providing computerized forms completion and
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- modifying a
questionnaire used

' in data management
-according to the

' method of claim 11,
 further comprising
the steps of: (k)
making at least one
- incremental change
 to a portion of said
questionnaire;

processing. A forms designer utilizes a forms creation module that
includes a scripting feature to create an electronic form. The scripting
feature provides flow of control statements and a variety of functions
useful in forms, e.g., such as questionnaires. These functions include data
validation, field navigation/control (e.g., skip), context sensitive help, data
formatting, alert sounds and dialog boxes. The scripting feature ensures
that skip patterns are followed correctly and that the form is completed
accurately. The forms creation program generates a field description
record for each field created by the forms designer. The set of field
description records that define the electronic form is then transferred to a
handheld computer, such as a personal digital assistant (PDA). A user of
the form, such as a respondent to a survey, utilizes the PDA to respond to
the statements or questions that are part of the form. A forms engine
executing on the PDA interprets one field at a time and displays that field
in the sequence designed by the forms designer. Each field includes a
prompt portion, an answer box portion, and a control portion that are
displayed together on the display screen of the PDA. After the form is
completed, the response data is optionally transferred to another computer
for further processing or reporting.

Wright at ABSTRACT

If the Next button 220 (FIG. 3) was not selected, as determined at state
350, the forms engine 124 advances to a decision state 370 to determine if
the user has made changes to the answer box 164 portion of the display
(FIG. 3) response(s). If so, the forms engine 124 moves to a "process
answer box input" function 372. Function 372 initiates drawing the
selections or input made by the user in the answer box portion 164 of the
screen display 162 (FIG. 3) while completing the current field and
performs validation, e.g., makes sure input falls within the constraints of
the field. The form data array and, if necessary, the field status record are
also updated during the answer box input function 372. Function 372 will
be further described in conjunction with FIG. 10.

Wright at 16:41-54

See also Wright at Figures 1-11

An information server directs users of the information server to desired
sources of information where the desired sources of information are
determined, at least in part, based on user input. The information server
includes a query input processor, a question processor and an answer
processor. The query input processor is used for accepting an initial user
query. The question processor processes the initial user query to identify a
set of possible well-formed questions selected from the question database,
where a well-formed question is a question in the database that is coupled
to at least one answer reference. The answer reference is typically either an
answer or a pointer to a possible location of an answer. In a specific
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(1) tokenizing said
 at least one
-incremental change
to said

| questionnaire;

embodiment, the information server is coupled to the Internet so that users
can pose questions using a Web browser from any Internet-connected
device. In some systems, the question processor includes a tokenizer for
tokenizing the initial user query into a list of words, a parser for generating
a syntactic structure from the list of words, a normalizer for reducing the
syntactic structure to a canonical syntactic structure, and a matcher for
matching the canonical syntactic structure against a semantic network to
obtain a weighted list of well-formed questions representative of possible
semantic meanings for the initial user query.

Warthen at ABSTRACT

A system and method for providing computerized forms completion and
processing. A forms designer utilizes a forms creation module that
includes a scripting feature to create an electronic form. The scripting
feature provides flow of control statements and a variety of functions
useful in forms, e.g., such as questionnaires. These functions include data
validation, field navigation/control (e.g., skip), context sensitive help, data
formatting, alert sounds and dialog boxes. The scripting feature ensures
that skip patterns are followed correctly and that the form is completed
accurately. The forms creation program generates a field description
record for each field created by the forms designer. The set of field
description records that define the electronic form is then transferred to a
handheld computer, such as a personal digital assistant (PDA). A user of
the form, such as a respondent to a survey, utilizes the PDA to respond to
the statements or questions that are part of the form. A forms engine
executing on the PDA interprets one field at a time and displays that field
in the sequence designed by the forms designer. Each field includes a
prompt portion, an answer box portion, and a control portion that are
displayed together on the display screen of the PDA. After the form is
completed, the response data is optionally transferred to another computer
for further processing or reporting.

Wright at ABSTRACT

If the Next button 220 (FIG. 3) was not selected, as determined at state
350, the forms engine 124 advances to a decision state 370 to determine if
the user has made changes to the answer box 164 portion of the display
(FIG. 3) response(s). If so, the forms engine 124 moves to a "process
answer box input" function 372. Function 372 initiates drawing the
selections or input made by the user in the answer box portion 164 of the
screen display 162 (FIG. 3) while completing the current field and
performs validation, e.g., makes sure input falls within the constraints of
the field. The form data array and, if necessary, the field status record are
also updated during the answer box input function 372. Function 372 will
be further described in conjunction with FIG. 10.

Wright at 16:41-54
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(m) transmitting at
 least a portion of
 said tokens
resulting from step
(k) to said remote
handheld

: computing device,
- said transmitted
 tokens comprising
 less than the entire
 tokenized
questionnaire; and,

See also Wright at Figures 1-11

An information server directs users of the information server to desired
sources of information where the desired sources of information are
determined, at least in part, based on user input. The information server
includes a query input processor, a question processor and an answer
processor. The query input processor is used for accepting an initial user
query. The question processor processes the initial user query to identify a
set of possible well-formed questions selected from the question database,
where a well-formed question is a question in the database that is coupled
to at least one answer reference. The answer reference is typically either an
answer or a pointer to a possible location of an answer. In a specific
embodiment, the information server is coupled to the Internet so that users
can pose questions using a Web browser from any Internet-connected
device. In some systems, the question processor includes a tokenizer for
tokenizing the initial user query into a list of words, a parser for generating
a syntactic structure from the list of words, a normalizer for reducing the
syntactic structure to a canonical syntactic structure, and a matcher for
matching the canonical syntactic structure against a semantic network to
obtain a weighted list of well-formed questions representative of possible
semantic meanings for the initial user query.

Warthen at ABSTRACT

A system and method for providing computerized forms completion and
processing. A forms designer utilizes a forms creation module that
includes a scripting feature to create an electronic form. The scripting
feature provides flow of control statements and a variety of functions
useful in forms, e.g., such as questionnaires. These functions include data
validation, field navigation/control (e.g., skip), context sensitive help, data
formatting, alert sounds and dialog boxes. The scripting feature ensures
that skip patterns are followed correctly and that the form is completed
accurately. The forms creation program generates a field description
record for each field created by the forms designer. The set of field
description records that define the electronic form is then transferred to a
handheld computer, such as a personal digital assistant (PDA). A user of
the form, such as a respondent to a survey, utilizes the PDA to respond to
the statements or questions that are part of the form. A forms engine
executing on the PDA interprets one field at a time and displays that field
in the sequence designed by the forms designer. Each field includes a
prompt portion, an answer box portion, and a control portion that are
displayed together on the display screen of the PDA. After the form is
completed, the response data is optionally transferred to another computer
for further processing or reporting.

Wright at ABSTRACT
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| (n) incorporating
 said transmitted
 tokens into said
questionnaire at

- said remote

- computing device,
 thereby
incrementally

If the Next button 220 (FIG. 3) was not selected, as determined at state
350, the forms engine 124 advances to a decision state 370 to determine if
the user has made changes to the answer box 164 portion of the display
(FIG. 3) response(s). If so, the forms engine 124 moves to a "process
answer box input" function 372. Function 372 initiates drawing the
selections or input made by the user in the answer box portion 164 of the
screen display 162 (FIG. 3) while completing the current field and
performs validation, e.g., makes sure input falls within the constraints of
the field. The form data array and, if necessary, the field status record are
also updated during the answer box input function 372. Function 372 will
be further described in conjunction with FIG. 10.

Wright at 16:41-54

See also Wright at Figures 1-11

An information server directs users of the information server to desired
sources of information where the desired sources of information are
determined, at least in part, based on user input. The information server
includes a query input processor, a question processor and an answer
processor. The query input processor is used for accepting an initial user
query. The question processor processes the initial user query to identify a
set of possible well-formed questions selected from the question database,
where a well-formed question is a question in the database that is coupled
to at least one answer reference. The answer reference is typically either an
answer or a pointer to a possible location of an answer. In a specific
embodiment, the information server is coupled to the Internet so that users
can pose questions using a Web browser from any Internet-connected
device. In some systems, the question processor includes a tokenizer for
tokenizing the initial user query into a list of words, a parser for generating
a syntactic structure from the list of words, a normalizer for reducing the
syntactic structure to a canonical syntactic structure, and a matcher for
matching the canonical syntactic structure against a semantic network to
obtain a weighted list of well-formed questions representative of possible
semantic meanings for the initial user query.

Warthen at ABSTRACT

A system and method for providing computerized forms completion and
processing. A forms designer utilizes a forms creation module that
includes a scripting feature to create an electronic form. The scripting
feature provides flow of control statements and a variety of functions
useful in forms, e.g., such as questionnaires. These functions include data
validation, field navigation/control (e.g., skip), context sensitive help, data
formatting, alert sounds and dialog boxes. The scripting feature ensures
that skip patterns are followed correctly and that the form is completed
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changing said accurately. The forms creation program generates a field description

| questionnaire. record for each field created by the forms designer. The set of field
description records that define the electronic form is then transferred to a
handheld computer, such as a personal digital assistant (PDA). A user of
the form, such as a respondent to a survey, utilizes the PDA to respond to
the statements or questions that are part of the form. A forms engine
executing on the PDA interprets one field at a time and displays that field
in the sequence designed by the forms designer. Each field includes a
prompt portion, an answer box portion, and a control portion that are
displayed together on the display screen of the PDA. After the form is
completed, the response data is optionally transferred to another computer
for further processing or reporting.

Wright at ABSTRACT

If the Next button 220 (FIG. 3) was not selected, as determined at state
350, the forms engine 124 advances to a decision state 370 to determine if
the user has made changes to the answer box 164 portion of the display
(FIG. 3) response(s). If so, the forms engine 124 moves to a "process
answer box input" function 372. Function 372 initiates drawing the
selections or input made by the user in the answer box portion 164 of the
screen display 162 (FIG. 3) while completing the current field and
performs validation, e.g., makes sure input falls within the constraints of
the field. The form data array and, if necessary, the field status record are
also updated during the answer box input function 372. Function 372 will
be further described in conjunction with FIG. 10.

Wright at 16:41-54

See also Wright at Figures 1-11

An information server directs users of the information server to desired
sources of information where the desired sources of information are
determined, at least in part, based on user input. The information server
includes a query input processor, a question processor and an answer
processor. The query input processor is used for accepting an initial user
query. The question processor processes the initial user query to identify a
set of possible well-formed questions selected from the question database,
where a well-formed question is a question in the database that is coupled
to at least one answer reference. The answer reference is typically either an
answer or a pointer to a possible location of an answer. In a specific
embodiment, the information server is coupled to the Internet so that users
can pose questions using a Web browser from any Internet-connected
device. In some systems, the question processor includes a tokenizer for
tokenizing the initial user query into a list of words, a parser for generating
a syntactic structure from the list of words, a normalizer for reducing the
syntactic structure to a canonical syntactic structure, and a matcher for
matching the canonical syntactic structure against a semantic network to
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obtain a weighted list of well-formed questions representative of possible
| semantic meanings for the initial user query.
| Warthen at ABSTRACT

VI. CONCLUSION

The prior art documents presented in the above Request were either not previously
considered by the Office or are now being presented in a new light pursuant to MPEP § 2242(11).
Claims 1-14 of the '816 patent are not patentable over the prior art documents cited herein. The
prior art documents teach the subject matter of the '816 patent in a manner such that substantial
new questions of patentability for all claims are raised by this Request.

In view of the foregoing, it is respectfully submitted that substantial new questions of
patentability of claims 1-14 of the '816 patent have been raised by this Request. Accordingly, the
Office is requested to grant this Request and to initiate reexamination with special dispatch.

Enclosed is a credit card authorization to cover the Fee for reexamination. If this
authorization is missing or defective please charge the Fee to the Novak Druce Deposit Account

No. 14-1437.
Respectfully submitted,

/Jay J. Guiliano/

Novak Druce & Quigg, LLP
Jay J Guiliano

Reg. No.

Ryan M. Murphy

Reg. No. 66,285

NOVAK DRUCE + QUIGG LLP
1000 Louisiana St.

53" Floor

Houston, Texas 77002

P: 713-571-3400

F: 713-456-2836
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[57} ABSTRACT

A system and method for providing computerized forms
completion and processing. A forms designer utilizes a
forms creation module that includes a scripting feature to
create an electronic form. The scripting feature provides
flow of control statements and a variety of functions useful
in forms, e.g., such as questionnaires. These functions
include data validation, field navigation/control (e.g., skip),
context sensitive help, data formatting, alert sounds and
dialog boxes. The scripting feature ensures that skip patterns
are followed correctly and that the form is completed
accurately. The forms creation program generates a field
description record for each field created by the forms
designer. The set of field description records that define the
electronic form is then transferred to a handheld computer,
such as a personal digital assistant (PDA). A user of the
form, such as a respondent to a survey, utilizes the PDA to
respond to the statements or questions that are part of the
form. A forms engine executing on the PDA interprets one
field at a time and displays that field in the sequence
designed by the forms designer. Each field includes a prompt
portion, an answer box portion, and a control portion that are
displayed together on the display screen of the PDA. After
the form is completed, the response data is optionally
transferred to another computer for further processing or
reporting.
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SYSTEM AND METHOD FOR COMPLETING
AN ELECTRONIC FORM

MICROFICHE APPENDIX

A Microfiche Appendix containing computer source code
is attached. The Microfiche Appendix comprises one (1)
sheet of microfiche having 56 frames, including one title
frame.

The Microfiche Appendix contains material which is
subject to copyright protection. The copyright owner has no
objection to the reproduction of such material, as it appears
in the fiies of the Patent and Trademark Office, but otherwise
reserves all copyright rights whatsoever.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to business forms and, more
particularly, to systems for electronically creating and com-
pleting a business form.

2. Description of the Related Technology

For most people. completing a paper form is a bother.
Frequently, many questions do not apply to the person or the
situation, but the person completing the form must read all
the items on the form to determine what is or is not
applicable. To avoid the answering of irrelevant questions,
the form may have instructions to skip one or more questions
under certain conditions, which may cause confusion for the
person filling out the form. Then, because there may be
unanswered questions due to the skip instructions, the per-
son completing the form may not be sure that all the
necessary items or guestions were properly answered.

One common type of form, known as a questionnaire, is
used to complete a survey. For example, an amusement park
operator may want to determine from survey information
which rides are popular, why people came on that particular
day, and so forth. There are basically two ways survey
information is acquired in the field and then processed. The
first, and perhaps oldest, method of recorded survey is
simply to distribute copies of a paper form which are filled
out by hand and, at a later time, entered into a computer by
a typist. This is obviously an inefficicnt approach as data
must be entered twice, once during the survey itself and
again when the data is entered into the computer. It is also
a process which allows two opportunities for error.

A more modern and widely used method utilizes
Scantron/National Computer Systems (NCS) technology.
This is the approach taken by most ficld survey data col-
lectors today. In this situation the questionnaire is printed
according to stringent technical specifications in a special
form which is marked with a #2 pencil during the survey and
then fed through a scanner utilizing Optical Mark Recogni-
tion (OMR)/Optical Character Recognition (OCR). An
example of OMR is a Scantron/NCS scanning machine. The
Scantron/NCS machine, hercafter referred to as the
‘scanner’, then compiles all survey results into a computer
file for use in analysis. OCR scanners are also used. OCR
forms are also specially printed, but can be written on with
block letters.

The scanner approach can provide an order of magnitude
increase in survey efficiency and accuracy. Since such forms
no longer need to be manually entered into the computer, the
significant accuracy loss associated with this process is also
eliminated. The high cost of entering the data is also
eliminated.
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However, the scanner approach also has several serious
limitations. First, the questionnaire forms are very expen-
sive. Companies doing even a small number of surveys are
incurring costs in the thousands on form duplication alone.

Second, although accuracy is generally enhanced, the
opportunity for human error still exists during the survey
itself. Many forms, especially questionnaires, contain com-
plex sequences of jumps to other parts of the form in the
questionnaire depending on information filled in. For
instance, if a question asks for gender, the subsequent skip
instruction could be “If you answered male to the previous
question, go to question 10” and the answer to question 10
may also be the subject of a skip instruction. These instruc-
tions are collectively known as skip patterns. Often times
survey takers will become lost trying to follow the skip
pattern and will answer a question that should not be
answered. The only time this mistake can be caught is in the
scanning process. The scanner software can perform data
validation checks to make sure the survey taker has not
answered any questions he shouldn’t have, or to check that
the answer to a particular questions falls within a certain set
of values. However, such post-survey validation takes time.

It takes time for someone to pull out a bad form, try to
determine the error from a message on a computer screen,
change the form, and re-scam it. Furthermore, it may be
impossible to determine what the error was, and the form
may thus have to be discarded. As a third limitation, creating
new questionnaires is time consuming and expensive.
Because the scanner forms must follow stringent technical
specifications to be read by the scanner, expensive artwork
is involved in creating a new form. To create a new survey,
one must create the survey on paper, submit it to the scanner
vendor, and pay around $800 for a two-sided 8%x14 form.
Once it is created and thousands have been ordered, it is
usually no longer economical or feasible to make any
changes to the form itself.

Other ways of improving the completion of forms have
been proposed. One such system is described in U.S. Pat.
No. 4,637,439 to Wanninger, et al. (““Wanninger”) wherein a
desktop survey system for creating and scanning a survey
form to be completed by a survey respondent is described.
The survey forms are printed on a scannable form having a
preprinted timing track which is scanned by an optical mark
scanner. The system also includes a processor for entering
and editing customized questions and corresponding
response areas and for tabulating and analyzing the scanned
results.

Other forms software packages are available for personal
computers. The limitations of these forms packages include
the following. Either the entire form is displayed on a
monitor, or a section of the form is displayed at a time as the
user scrolls the display to show the other pieces of the form.
The latter situation is more common in a handheld computer
environment, such as a personal digital assistant (PDA),
because of the smaller screen size as compared to a PC
monitor. In cither case, the user’s attention is not fixed on a
single field of the form. To conserve space on a typical form
created by a forms package, one or more levels of menus
and/or dialog boxes must be setected. Thus, a discrete set of
choices or answers are not shown on the form.

Another limitation based on the display of the entire form
is that the order of completing the form cannot be controlled.
A user may choose to fill in responses in an arbitrary order
which may lead to incorrect results. A further limitation is
the inability to easily and automatically backtrack through
the completed sequence of items to correct a previous
answer.
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Thus a need exists for a system which (1) inexpensively
creates new and modifies existing forms, (2) automatically
handles skip patterns, (3) performs error validation as the
form is filled out, (4) reduces error by limiting the presen-
tation of information to a survey taker, and (5) is mobile.

SUMMARY OF THE INVENTION

The present solution to the problem of creating and
accurately, quickly. and completely filling-in a business
form is a computerized forms engine and system designed to
automate and simplify the process. The goal of the forms
system is to accurately and easily gather information and
present it for further processing in a kmown format, or to
even electronically send the gathered information to a
desired party.

For example, a company may use an clectronic form
version of a product registration card. When the end user
completes or fills out the registration form, the forms engine
verifies the form information and then clectronically for-
wards the information to the company in a format desired
and recognized by the computer of the company. Thus, no
paper forms are needed, the mail system is not needed,
people to sort the mail at the company are not needed, and
people to enter the form information into the company
computer are not needed. These benefits all lead to savings
in resources, overhead and money.

In the presently preferred embodiment of the invention, a
personal computer (PC) program (ec.g., running on a Apple
Macintosh, or IBM compatible) creates a set of field struc-
tures representing the electronic form. The data representing
the electronic form is sent from the PC to a portable
computerized device, such as a Personal Digital Assistant
(PDA) that has a graphics display. The electronic form is
completed by a user of the PDA, and then the forms engine
verifies the input data or information. The PDA sends a form
data array containing the responses by the user to the
computer. The first item in the form data array is a form
identification so that the computer can identify the form that
the data is associated with.

The forms engine presents a single item or question to the
person, using as much of the display screen as is needed.
Then, based on user-defined script contained in the form. the
forms engine presents the next item or question to the person
or beeps or displays a message. When a person answers a
question and desires to move to the next field, the forms
engine 124 executes a script written by the form designer.
Although the most expected and common result of the script
will be to advance to another question, it may also perform
other actions such as beep and display a message. quit, or
launch another form. This continues until all the pertinent
questions have been answered, and only the questions appli-
cable to the person or situation will be asked. Each question
corresponds to a certain location on a hard copy version of
the electronic form.

One aspect of the present invention includes, in an auto-
mated forms system incloding a portable computer, a
method of displaying a response driven sentence, compris-
ing the steps of providing an electronic form comprising a
plurality of form descriptors, wherein each form descriptor
defines a displayable item; displaying only one of the
displayable items on a graphics display of the computer,
wherein the displayable item includes a sentence and a
plurality of possible responses, and wherein the one display-
able item utilizes the entire display; and receiving one or
more response entries to the displayable item selected by a
user of the computer.
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Another aspect of the present invention includes, in an
automated forms system including a portable computer, a
method of completing an electronic form comprising a
plurality of form descriptors that define displayable items,
comprising the steps of displaying only one of the display-
able items on a graphics display of the computer, wherein
the displayable item includes a sentence and a plurality of
possible responses; receiving one or more response entries
to the displayable item selected by a user of the computer;
storing the response in the computer; branching to a subse-
quent displayable item in response to the selected response;
and displaying the subsequent displayable item, wherein the
subsequent item includes a plurality of possible response
entries, on the display of the computer.

Yet another aspect of the present invention includes, in an
automated forms system including a portable computer, a
method of completing an electronic form, comprising a
plurality of form descriptors that define displayable items,
comprising the steps of displaying only one of the display-
able items on a graphics display of the computer at any one
time, wherein the displayable item includes a sentence and
a plurality of possible responses; receiving one or more user
selected response entries to the displayable item; storing the
response in the computer; and validating the response
according to a criteria.

Still yet another aspect of the present invention includes,
in an automated forms system including a portable
computer, a method of completing an electronic form,
comprising a plurality of form descriptors that define dis-
playable items, comprising the steps of displaying only one
of the displayable items on a graphics display of the
computer, wherein the displayable item includes a sentence
and a plurality of possible responses, and wherein the one
displayable item utilizes the entire display; receiving one or
more response entries to the displayable item selected by a
user of the computer; storing the responses in the computer;
and automatically sending the responses to a remote com-
puter via a communications device.

Yet another aspect of the present invention includes, in an
automated forms system including a portable computer, a
method of completing an electronic form, comprising the
steps of providing the electronic form comprising a form
descriptor that defines a displayable item; and displaying the
one displayable item on a graphics display of the computer,
wherein the screen displays a button and a number, and
wherein the number is changed when the button is selected
by a user of the computer.

Yet another aspect of the present invention includes a
system for completing an electronic form, comprising a
portable unit including a processor, a graphics display, an
input device mechanism and a memory; an electronic form
stored in the memory of the unit comprising a plurality of
form descriptors that define displayable items; a forms
engine to display a single displayable item on the graphics
display described by one of the form descriptors, wherein
the displayable item includes a sentence and a set of possible
response entries, and wherein the one displayable item
utilizes the entire display; and wherein the input device
mechanism accepts one or more of the responses selected by
a user of the unit.

Another aspect of the present invention includes a system
for completing an electronic form, comprising means for
processing and storing data; means connected to the pro-
cessing means for displaying graphics; means for defining
an electronic form including a plurality of displayable items;
means for displaying a single one of the displayable items on
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the graphic means, wherein the displayable item includes a
sentence and a set of possible response entries, and wherein
the one displayable item utilizes the entire graphic means;
and input means connected to the processing means for
accepting one or more of the responses selected by a user of
the system.

Still yet another aspect of the present invention includes,
in a forms system including a computer and a portable
computer, a method of automated forms completion, com-
prising the steps of generating an electronic form using the
computer; sending data defining the electronic form from the
computer to the portable computer; completing the elec-
tronic form, so that response data is generated and stored in
the portable computer; and sending the response data from
the portable computer to the computer.

Another aspect of the present invention includes, in an
automated forms system including a portable computer, a
method of completing an electronic form comprising a
plurality of form descriptors, each form descriptor defining
a displayable item, the system comprising the steps of
displaying a selected one of the displayable items on a
graphics display of the computer, wherein the displayable
item includes a sentence and a plurality of possible
responses, and wherein only the one displayable item is
visible at any one time; receiving one or more user selected
response entries to the selected displayable item; and pro-
viding a script stored in the form descriptor defining the
selected displayable item, wherein the script defines a set of
one or more actions to be executed.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a high-level diagram illustrating the basic steps
and components of a presently preferred embodiment of the
forms system of the present invention;

FIG. 2 (comprising FIG. 2a, 2b and 2¢) is exemplary ficld
data structure printed form and a set of exemplary field data
structures for the form as used in the system of FIG. 1;

FIG. 3 is a diagram of an exemplary screen display as
presented on the display of the handheld computer for the
field 2 data structure and the associated field description
record of the exemplary form of FIG. 2;

FIG. 4 is a diagram of an exemplary screen display as
presented on the display of the handheld computer for the
field 3 data structure, and the associated field description
record and a field status record of the exemplary form of
FIG. 2;

FIG. 5 is a diagram of an exemplary screen display as
presented on the display of the handheld computer for the
field 4 data structure, and the associated field description
record and a field status record of the exemplary form of
FIG. 2;

FIG. 6 is a diagram of an exemplary screen display as
presented on the display of the handheld computer for the
field 5 data structure, and the associated field description
record and a field status record of the exemplary form of
FIG. 2;

FIG. 7 is a diagram of an exemplary screen display as
presented on the display of the handheld computer for the
field 6 data structure, and the associated ficld description
record and a field status record of the exemplary form of
FIG. 2;

FIG. 8 is a top-level flow diagram of the form engine
process performed while the form is filled out by the “Form
is filled out with PDA” step of FIG. 1,

FIGS. 9a and 9b are a flow diagram of the “draw field”
function 316 presented in FIG. 8;
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6
FIGS. 10a, 105 and 10c are a flow diagram of the
“Process answer box input™ function 372 presented in FIG.
8; and
FIG. 11 is a flow diagram of the *execute script” function
354 presented in FIG. 8.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

The following detailed description of the preferred
embodiments presents a description of certain specific
embodiments to assist in understanding the claims.
However, the present invention can be embodied in a
multitude of different ways as defined and covered by the
claims.

For convenience, the following description is topicalized
into the following principal sections: Introduction, System
Overview, Forms Creation, Forms Engine, Drawing Fields,
Answer Box Input, Execute Script, Benefits of the Forms
System, Optional System Configuration, and Summary of
Advantages of the Present Invention.

I INTRODUCTION

The present invention utilizes electronic forms to gather
information. Electronic forms are easier to complete and can
be validated as they are being completed. Paper forms do not
have to be printed and stored. Revisions are easily made to
an electronic form, thus eliminating the cost associated with
a new printing of a paper form.

The system of the present invention is typically used in
either a forms creation and forms completion mode, or in
just the forms completion mode, if the electronic form
already exists. Referring to FIG. 1 showing a presently
preferred embodiment, if a new form is necessary, or if a
previous form needs to be revised or customized. a forms
creator or forms designer creates the new form (state 120) by
use of a forms creation program that runs on an Apple
Macintosh or a Microsoft Windows based Personal Com-
puter (PC). The forms creation program is considered to be
a module of the forms system. After the form (not shown) is
built, form descriptors or field description records, which
define each of the form’s fields, are transferred at a state 122
to a portable computer 104, which is henceforth referred to
as a personal digital assistant (PDA), such as the Newton,
available from Apple Computer. Inc. Newton is a trademark
of Apple Computer, Inc. In the instance of the portable
computer being characterized as a handheld computer. such
as a Newton, the handheld does not have a keyboard and
does not have a hinged display (i.e., a hinged display is not
integrated with the processor section of the computer). The
Newton does include a non-volatile, semiconductor random-
access memory (RAM) subsystem. The RAM subsystem
includes 640 Kb of static RAM and a 3 volt lithium backup
battery. In the presently preferred embodiment, the battery
has a lifetime in average use of approximately one year.
Non-volatility refers to the ability of a memory to retain data
when the main power for the computer is turned off. Thus,
the static RAM in conjunction with the backup battery
provide a non-volatile RAM subsystem. In another
embodiment, data may be stored in non-volatile flash
memory. .

In a presently preferred embodiment, the transfer at state
122 is accomplished by connecting a serial cable 103
between the computer 102 and the PDA 104. Alternatively,
other communication devices 103', such as modems or
wireless technology, may be used for communication
between the PDA 104 and computer 102.
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Once one or more electronic forms are created and
transferred to the PDA 104, a particular form to be com-
pleted is selected by, for example, a data collector
(interviewer). The forms creator designs the form and a user

of the form, e.g., the interviewer, are separate entities. A 5

paper representation of the form is not used or needed. A
forms engine (discussed below with respect to FIG. 8)
displays one question or statement (and if appropriate, a
corresponding set of possible answers orresponses) at a time
on the display screen 106 of the PDA 104 at a function 124.
Note that the forms system can be operated in a portion of
the display, which, for example, is commonly implemented
as a window.

When the user (not shown) answers each question,
thereby providing response data, the forms engine executes
a script program for that question that may perform data
validation, sound an alarm, display a message, quit, launch
another form, skip to another question, and so forth. The
script allows the forms designer to go to another question
based on the previous answer(s). Thus, complex skip pat-
terns may be utilized without burdening the user about
which question is next, what questions are to be left blank
or skipped, and so forth. Selections can be made by use of
a stylus, such as a pencil, by a finger of the user, or other
ways to identify a choice to the PDA 104.

Optional peripheral input devices which may be con-
nected to the PDA 104 include a digital camera 110 to
capture images, a barcode reader 112, and a microphone 114
for converting sound into an electrical signal. One or more
of these external peripherals may be utilized to provide user
input during the course of completing a form.

After the user completes a particular form, the collected
data. stored in a form data array, is saved in the PDA 104.
The response data may optionally be sent to a host computer
102 at state 126, which may be different than that used to
create the form, for further processing. Various communi-
cation methods can be utilized to send the data to the host
computer 102, e.g., a modem.

Thus, the forms system 100 can be used to create “smart™
forms which automatically guide a user through the form.
The respondent need only be concerned with answering each
question on the screen 106 of the PDA 104 and the rest is
taken care of by the forms engine.

IO. SYSTEM OVERVIEW

Referring to FIG. 1, the components of a presently
preferred embodiment of the computerized forms system
100 of the present invention are shown. The personal
computer (PC) 102 may be an IBM compatible PC running
Microsoft Windows version 3.1 or higher. To run Windows
3.1, the PC preferably includes an 80386 class processor
with at least 4 Megabytes (Mb) of memory and an 80 Mb
hard drive. A keyboard, a pointing device, such as a mouse
or trackball, or other such input devices are connected to the
computer for input and control. An alternate computer is an
Apple Macintosh running Apple Operating System level 7.0
or higher. To run System 7.0, the processor is preferably a
68030 class or better. The memory, hard storage and input
devices are similar to those for the PC. Of course, other
similar computers with appropriate software and capability
may be utilized.

The preferred Newton PDA operates under Newton Intel-
ligence version 1.05 or higher operating system. The forms
engine software is written in Newton Script programming
language using the Newton beta-level tool kit, and is com-
piled by the Newton tool kit. The Newton Script Program-
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8
ming Language manual (Alpha Draft 1.0) is hereby incor-
porated by reference. The forms creation software is written
in OMNIS 7 version 1.3 and compiled using OMNIS 7.
Source code for the form engine software is included in the
attached Microfiche Appendix. Of course, other handheld
computers and programming languages may be used.

m. FORMS CREATION

The object the forms system 100 works with, or its
document type, is the form. Forms may be created, edited,
duplicated, and sent. Visually, forms appear on the screen of
the PC 102 as a window made up of a list of fields. Within
the current form, users may add new fields, edit fields, or
remove fields.

A. Form Creation Operations

The forms creation program used to design a new elec-
tronic form includes several menus: a “File” menu, a “Con-
nect” menu, and a “Design” menu. Each menu lists a
plurality of options representing operations performed in the
creation of a form. The forms designer selects from among
the options to initiate a desired operation. The options
germane to the creation of the form are now briefly dis-
cussed below.

Available from “File” menu unless otherwise designated.

New Form

Dialog box prompts user for form name and description.
A form number is automatically assigned. A form window is
displayed with an empty field list.

Open Form

Dialog box prompts user for form to open from list of
existing forms. After selection is made, a window opens
containing a form field list.

Duplicate Form

Dialog box prompts user for form to duplicate from a list
of existing forms. After selection is made, a new form is
created with name “Duplicate of ‘Previous Name’”. A new
form number is also assigned. This allows the user to create
a derivative form without reentering all form information
from another form.

Remove Form

Dialog box prompts user for the form to remove. The
program removes it after the selection is made and con-
firmed.

Send Form (Available from “Connect” menu)

Dialog box prompts user for form to send. After the form
is selected, program goes into a wait state until the PDA 104
is connected. Once the PDA 104 is connected, form is sent
as series of field description records. If the PDA 104 is not
connected, a keystroke sequence allows the wait state to be
terminated.

The following are Field Operations (Available from
“Design” menu ).

New Field

The user is prompted with a dialog box from which the
desired field type is selected. In the preseatly preferred
embodiment, this list includes multiple response, multiple
dichotomy, matrix, text, number. In another embodiment,
counter types arc utilized. After a seclection is made, an
appropriate editor window allows the field to be created.
There are specific editors for use with each type of field.
Each editor is designed to gather appropriate information for
the respective field type in a user-friendly manner.

Edit Field

The selected field is displayed with the appropriate field
editor.

Remove Field

The selected field or fields are removed if the user accepts
a confirmation message.
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he following is a Program Function (Available from “Con-
nect” menu).

Receive Data

The receive data function puts the program in a wait state.
Multiple PDAs may be connected, and all form information
is downloaded by program. When the user has finished with
all PDAs, a keystroke sequence is entered that will end the
wait state. At this point all form data received is sorted by
form number and saved in individual files by form.

B. Steps in Creating Example Form

Forms are created as a series of numbered fields which are
navigated by field scripts. Field types include common
survey response structures, as well as text and numeric fields
for open ended entry. The execution of the form is driven by
field scripts written in a scripting language supporting flow
of control statements such as IF/THEN/ELSE, and over 100
functions. Scripts can provide common survey functions
such as data validation, field navigation, context sensitive
help, data formatting, alert sounds, and dialog boxes. Scripts
can ensure that skip patterns are always followed correctly,
and that forms are always filled out accurately. In another
embodiment, skip or sequence control statements, such as
Next and Goto may be utilized by the forms engine outside
of the script, i.e., sequence control statements do not have to
be part of the script. Other embodiments may not even use
scripts.

Thus, the scripting feature of the forms system 100 further
improves survey accuracy and reliability. Scripts also allow
the form designer or forms creator to find bottlenecks in
questionnaires by determining how much time the user takes
to answer a particular ficld, or to trigger other PDA appli-
cations from inside the form.

Referring now to, FIGS. 2a, 2b and 2c¢ the field descrip-
tion records or form descriptors generated by the steps
below are illustrated in a composite diagram. The comment
card 140 (FIG. 2a) is a diagrammatic paper representation
shown as a composite of the individual display screens for
each field of the form. At this juncture, it must be empha-
sized that the form as a whole is not displayed (as illustrated
in FIG. 2a) on the graphics display of the PDA 104 (FIG. 1).
The steps or instructions for creating an example form, a
“Customer Comment Card” for Joe’s Diner, are as follows.
(FIGS. 3-7 show details of fields 2—6. Field 1 is not shown
in detail because it is not a displayable ficld, i.c., a screen
display is not generated for this field.)

1. Create and Name the Form

Select New . . . from the File menu and enter a name for
the form and a brief description. Click OK to bring up an
empty form window.

2. Create Field 1

Select New Field . . . from the Design menu to create a
new field. When prompted for ficld type, select Script, then
click OK. Because the first field in the form always holds the
current date, the form fills this field in automatically using
a script type field. In the field editor that is brought into use
by the forms creation program, some attributes have already
been filled in: number and offset. The field editor is used by
the forms designer to edit an individual field description
record.

Referring now to a record 142 (FIG. 2b), the number in a
field attribute or field uniquely identifies the ficld description
record (FDR) (and the field defined by the FDR), and the
offsct field indicates a position in the resulting data stream,
i.e., the form data array, that will be used by the script. In this
case, offset 1 is used to store the date. The text in a text edit
box is changed by the forms creator to the following:
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SET data[1] TO date( )
NEXT

1)
2

The first line of this script uses the set command to put the
date in offset 1. The second line uses the NEXT statement to
move on to the next field in the form. The forms creator
clicks the OK button to accept the changes made to this field.
The result is example field description record (FDR) 142.
3 . Create Field 2—Number of people in your party

Referring now to FDR 144 (FIG. 2b), select New Field .
. . from the Design menu to create a new field When
prompted for field type, select Numeric. This field requires
more attributes than the script field. The question number
and offset have been entered automatically. First enter the
desired text in the form of a question or statement. In this
example, the text, “Number of people in your party”, is
entered in the prompt box. Next, the forms creator writes a
field script that will be evaluated when the user taps the next
field button. In this case, the forms engine continues on to
field 3 if the user fills in this field, or beeps and displays a
message if the field is empty. The forms creator then changes
the default script “NEXT” to the following:

1) IF Answered(2) THEN

2) NEXT

3) ELSE

4) BEEP

5) MESSAGE “Please enter a mumber!”
6) ENDIF

This script uses an IF/THEN/ELSE statement to do two
different things depending on a certain condition, that is.
whether or not field 2 has been answered. If it has been
answered, line 2 of the script uses the NEXT statement to
advance the user to the next field. However, if field 2 has not
been answered. line 4 of the script initiates sounding a beep
with the BEEP statement and line 5 uses the MESSAGE
statement to display a dialog box with the text “Please enter
a number!”. Note that the script does not wait for the user to
provide an answer as part of the script, but rather, after the
script is performed, the forms engine waits and checks for
the user to either press a button or provide answer box input
during the forms engine function 124 (FIG. 8).

If the forms designer would like to provide the user with
help, i.e., a message activated with the help button, the help
message is entered in the entry box marked Help Message.
The forms designer clicks OK to accept and save the
changes made to this field. The result is example field
description record 144. An example screen display 162
shown in FIG. 3 corresponds with the FDR 144.

4. Create Field 3—Meal/s Ordered

Referring now to FDR 146 (FIG. 2b), select New Field .
. . from the Design menu to create a new field When
prompted for field type, select Multiple Dichotomy. This
field is a little different, in that its results take up more than
one position in the form data array. In fact, this type requires
one position, or offset, in the form data array for each of the
possible selections. The data will contain a 1 (one) at the
appropriate offset if the item is selected. and will remain
blank otherwise.

First, the forms creator enters the text, “Meal/s Orderd”,
in the entry box marked prompt. Next, the forms creator
clicks Add . . . below the list box labeled Answer Choices.
enters “Breakfast” in the dialog, and clicks Add. “Lunch”
and “Dinner” are entered in the same way. When all answer
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choices have been entered, click Done. As the answers are
entered, the offsets 3.4, and 5 are inserted automatically by
the forms creation program. The forms creator now writes a
script that will control the sequence of the electronic form
when the user taps the next button. In this example, if the
user has selected “Breakfast”, the form asks if he came for
the $2.99 special, otherwise the form requests the user to rate
some aspects of the restaurant. If the user doesn’t select any
answer, the forms engine will sound a beep and display a
message asking the user to make a selection.

The forms creator enters in the following script to exhibit
this behavior:

1) IF data[3] = 1 THEN

2 NEXT

3) ELSE IF Answered(3) THEN

4) GOTO 5

5) ELSE

6) BEEP

)] MESSAGE “Please make a selection™
8 ENDIF

The IF/THEN/ELSE statement is used to take different
actions depending on certain conditions. The first line of the
script checks to see if “Breakfast” has been selected by
checking whether offset 3 contains a 1 (one). If it does, line
2 of the script uses the NEXT statement to continue with the
next field in order, i.e.. field 4. If offset 3 does not contain
a 1 (one), line 3 of the script is evaluated. Line 3 checks to
see if the other choices, “Lunch” and “Dinner”, were chosen
in field 3 by using the Answered( ) function. The argument
of the Answered( ) function is a ficld number and returns a
true or false result. If the user has selected at least one
response or provided an answer for the field identified in the
Answered( ) function argument, the function returns as true.
If no answer has been provided by the user, the function
returns false. If one of the other choices has been selected,
line 4 uses the GOTO statement to skip to field 5 (FDR 150).
Otherwise lines 6 and 7 of the script initiate sounding a beep
and display the message “Please make a selection”.

If the forms designer would like to provide the user with
help, the help message is entered in the entry box marked
Help Message. The forms designer clicks OK to accept and
save the changes made to this field. The result is example
field description record 146. An example screen display 166
shown in FIG. 4 corresponds with the FDR 146. An asso-
ciated field status record 168 provides information used in
the display of the selected answer(s).

5. Create Field 4—*"If breakfast ordered, did you come for
the $2.99 breakfast special ?”

Referring now to FDR 148 (FIG. 2¢), select New Field .
. . from the Desigh menu to create a new field. When
prompted for field type. select Multiple Response. This field
type is similar to Multiple Dichotomy in that the forms
creator can list multiple answers for the user to choose from,
but different in the respect that the number of answers that
a user can select simultaneously can be limited. The results
from this field occupy as many offsets in the form data array
as there are simultaneous responses allowed. If the forms
creator limits the user to only two responmses, only two
offscts are used to store the results of the user’s selections.

To create the field, the forms creator first enters the
question text in the prompt entry box. Next, the number of
responses allowed is entered, which in this case is 1 (one).
(The form user can select “Yes™ or “No”, but not both.) The
offset 4 is automatically inserted in the offset list by the
forms creation program. The forms creator must also enter
result values for each of the answer choices available. These
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will be the values placed at the appropriate offsets for the
answer choice selected. For example, the forms creator can
choose the value 1 (one) for ““Yes” and the value 2 (two) for
“No”. This will cause a 1 (one) to be placed at offset 4 when
the user selects “Yes” and a 2 (two) to be placed at offset 4
when the user selects “No”. To enter these answers and
result values, the forms creator clicks on the Add button
below the list box, and in the dialog box, enters the answers
and the respective result values. The forms creator clicks
Done when finished.

In this example, because the forms designer doesn’t care
if the user leaves this field unanswered, the script doesn’t
need to do anything complicated. It only needs to take the
user to the next field. Therefore, no changes need to be made
to the default script, “NEXT™.

If the forms designer would like to provide the user with
help, the help message is entered in the entry box marked
Help Message. The forms designer clicks OK to accept and
save the changes made to this field. The result is example
field description record 148. An example screen display 176
shown in FIG. 5§ corresponds with the FDR 148. An asso-
ciated field status record 178 provides information used in
display of the selected answer.

6. Create Field 5—*Please rate the following:”

Referring now to FDR 150 (FIG. 2¢), select New Field .
. . from the Design menu to create a new field. When
prompted for field type, select Matrix. The matrix type
allows the forms designer to create several rows of buttons
from which the user can select only one button per row. The
matrix field editor is more complex than some of the others.
First, the forms designer fills in the Prompt entry box with
the prompt: “Please rate the following.” Next, the forms
designer fills in the item labels and their corresponding
offsets, the column labels, and the result values. To add items
to any of these lists, the forms designer clicks on the list,
then clicks the Add button. The forms designer enters the
matrix row labels in the first list box starting with “Restau-
rant Cleanliness” and ending with “Food Temperature”. As
these items are entered, the next available offsets. 7 through
11, are automatically inserted by the forms creation pro-
gram. Next, the forms designer inserts the matrix column
labels. In this example, there are only two: “Poor” and
“Excellent”. Column labels will always appear equally
spaced across the top of the matrix. Next, the forms designer
enters the result values. The number of result values entered
determines the number of bubbles there are for each row.
The resuit values themselves will be inserted in the form
data array at the offset for each item. In this example, the
forms designer uses a scale of 1 to 5. The numbers 1 through
5 are added by clicking on the Result Value list and then
clicking the Add button.

Apgain, because the forms designer does not require a
response for this field, the default script, “NEXT” is used, as
in the previous field (ficld 4).

If the forms designer would like to provide the user with
help, the help message is entered in the entry box marked
Help Message. The forms designer clicks OK to accept and
save the changes made to this field. The result is example
field description record 150. An example screen display 184
shown in FIG. 6 corresponds with the FDR 150. An asso-
ciated field status record 186 provides information used in
display of the selected answer(s).

7. Create Field 6—"“Which two of the following would you
like to see added to the menu?”

Referring now to FDR 152 (FIG. 2¢), select New Field .
. . from the Design menu to create a new field. When
prompted for field type, select Multiple Response. This is the
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same type of field used in the Yes/No field above (ficld 4),
but now, more than one response is allowed. In the Prompt
entry box, the forms designer enters the text: “Which two of
the following would you like to see added to the menu?”.
Next, the forms designer enters “2” for the number of
responses allowed. The next two available offsets, 12 and
13, are automatically inserted in the offset list by the forms
creation program. These offsets are the locations in the form
data array where the two selections will be stored. Next, the
forms designer clicks on the Add button below the Answer
Choices list box to enter the answer choices (“More Seafood
entrees” through *Reduced calorie entrees™) and their cor-
responding result values (1 through 5).

The script for this field is very simple. The forms designer
replaces the default “NEXT™ script with “EXIT” to cause
the form to end after this field has been completed.

If the forms designer would like to provide the user with
help, the help message is entered in the entry box marked
Help Message. The forms designer clicks OK to accept and
save the changes made to this field. The result is example
field description record 152. An example screen display 192
shown in FIG. 7 corresponds with the FDR 152. An asso-
ciated field status record 194 provides information used in
display of the selected answer.

8. Send Form to the PDA

Select Send Form . . . from the Connect menu. If the form
window is still open, a status window will appear waiting for
the forms designer to connect the PDA 104. If the forms
designer has closed the form window, hefshe will be
prompted for a form to send, and then the status window
appears. The forms designer connects the PDA 104 with a
serial cable, taps on the envelope icon, and then taps
Connect on the pop-up item. The form is then sent to the
PDA 104 and the status window closes. As an alternative, a
modem or other communications device can be used in place
of the serial cable to transfer the form. The communications
device may use wireless technology.

IV. THE FORMS ENGINE

Once an electronic form is loaded in the PDA 104 (FIG.
1), a data collector or interviewer in a survey or question-
naire type of application, can choose to fill out any of a
number of forms which have been previously loaded. The
number of forms that can be loaded depends on the amount
of random-access memory (RAM) (not shown) in the PDA
104. Current PDA devices can generally store large numbers
of reasonably smail forms in the standard RAM.

Users complete or fill out a form during execution of the
forms engine function 124. Once form execution begins, the
interviewer has very little to do when compared to the paper
based process. Because the scripts, running under the forms
engine, control form execution, the user doesn’t need to
follow any complex skip patterns or even worry about
answering a question incorrectly. Aside from answering the
current question, he/she can select one of four functions by
tapping on buttons (FIG. 3): go to the NEXT field 220, go
to PREVIOUS field 222, get HELP 224, or QUIT 226. When
the NEXT button 220 is pressed, the field script is executed.
At this point, the PDA 104 running the script may check to
sec that the ficld was answered correctly and if so, go to the
next appropriate field. If not, the script may cause the PDA
104 to beep and display a help message, or perform some
other action. The forms engine 124 tracks the progress as the
user progresses through the form. At any point while com-
pleting the form, the user may tap the PREVIOUS button
222 to go back to change an answer to a previous question.
Also, the user may tap the HELP button 224 at any time for
instructions for the current field.
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‘When an electronic form has been completed, the form
data stored in the PDA 194 can be sent back to the PC 102
via serial cable, modem, or other communications devices.
Once transferred, the form data can be automatically cleared
from the PDA memory. In the presenily preferred
embodiment, the form data is then sorted by form and saved
to disk, preferably in a tab-delimited format, where it is
available for use with spreadsheets. databases, tabulation
packages, and other programs. In another embodiment, other
formats for the form data are utilized.

Referring now to FIG. 8, the forms engine function 124
located in the PDA 164 (FIG. 1) will now be described.
Beginning at a start state 302, the forms engine 124 moves
to a state 304 wherein the user selects the electronic form to
be completed and presses a start button displayed on the
screen 106 of the PDA 104. Moving to state 306, the forms
engine 124 creates a stack to hold the numbers of the fields
already answered in the order they were answered thus
providing a mechanism to maintain a history of the
answered fields. A stack is a well known data structure in the
programming technology.

Proceeding to state 308, the forms engine 124 creates a
form data array to hold the form data collected as each field
is completed. The data array is indexed by the offset number
provided in the field description record (FDR). For example,
the field description record 148 (FIG. 2¢) for field number 4
uses offset 6 to hold the answer for that field, while FDR 150
for field number 5 uses offsets 7-11 to hold the multiple
answers for that field. At some time after the form is
completed, the data array is transmitted from the PDA 104
to the computer 102 as a data stream.

Advancing to state 310, the forms engine 124 creates a
form status array to hold a field status record for each field
type that requires it. In the presently preferred embodiment,
the field types that require the field status record are the
multiple dichctomy, multiple response, and matrix. The field
status record is created and used by the forms engine 124 to
track which answers or responses are selected by the user
and is used to draw the field. Referring to the example of
FIG. 4, ficld status record 168 includes an answerState 179.
The answerState essentially indicates which box, button, or
bubble of a plurality of boxes, buttons or bubbles is selected.
The answerState is a one-dimensional array having as many
clements as the number of offsets defined in the correspond-
ing FDR. Three offsets are indicated by the FDR 146, so the
answerState will be a three element array. Thus, since only
the first and second of three boxes are checked in the
example of FIG. 4, the answerState is [1,1,NIL]. The field
status record will be further described in conjunction with
the draw field function 316 (FIG. 9) and answer box input
function 372 (FIG. 10).

Moving to state 312, the forms engine 124 accesses the
first field (field number 1) of the selected electronic form in
the PDA memory. In the example form presented in FIG. 2,
field 1 referenced by numeral 142 is accessed. Proceeding to
a decision state 314, forms engine 124 determines if the type
field of the current ficld is “script”. The example field 1
(142) is of type “script™. If the field type is script, the forms
engine advances to an “execute script” function 354 that
executes the script developed by the forms designer for the
current field. In general, if the type field is script, the script
initiates a calculation or an action to be performed by the
PDA 104. The execute script function 354 will be further
described in conjunction with FIG. 11.

If the field type is not script, as determined at state 314,
the forms engine 124 moves to a “draw field” function 316
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that generates a screen display for the current field being
processed. In the example field drawn on the screen display
162 shown in FIG. 3, the user of the form is required to
respond to a sentence in a prompt box portion 163 of the
screen display 162 by making a selection or writing an
answer in an answer box portion 164. The draw field
function 316 will be further described in conjunction with
FIG. 9.

Moving to decision states 320, 330, 340, 350 and 370, the
forms engine 124 determines if one of buttons 220 to 226
(FIG. 3) in the control portion of the screen display 162 has
been sclected. or if the user is making a selection or writing
an answer in the answer box portion 164. The control portion
of the screen display 162 comprises functions under forms
engine control, i.e., buttons 220 through 226 and scroll
arrows 228, 230.

At decision state 320, the forms engine 124 determines if
the quit button 226 has been selected. If the quit button has
been selected, the forms engine proceeds to an end state 322
to terminate the forms engine process. If the quit button was
not selected, as determined at state 320, the forms engine
124 advances to a decision state 330 to determine if the help
button 224 has been selected. If so, the forms engine 124
moves to a decision state 332 to determine if the current field
has associated “help text” in the help field of the FDR. If so,
the forms engine 124 proceeds to state 334 and displays the
help text on the screen 106 of the PDA 104. If the forms
designer did not utilize “help text” for the current field, as
determined at state 332, or after the help text has been
displayed and dismissed, the forms engine 124 continues on
to a decision state 340.

If the help button 224 (FIG. 3) was not selected, as
determined at state 330, the forms engine 124 advances to
decision state 340 to determine if the “‘previous™ button 222
has been selected. If so, the forms engine 124 moves to state
342 and pops the last field number that was entered on the
stack (created at state 306). The FDR corresponding to the
field number popped from the stack is then accessed, and the
forms engine 124 loops back to decision state 314 to process
the field.

If the previous button 222 (FIG. 3) was not selected, as
determined at state 340, the forms engine 124 advances to a
decision state 350 to determine if the “Next” button 220 has
been selected. If so, the forms engine 124 moves to a
decision state 351 to determine if the current field is a text
or numeric field type. If not, the forms engine 124 skips state
352 because the other field types insert their data into the
form data array when the user makes selections in the
answer box. If the current field type was determined at state
351 to be either text or numeric, the forms engine 124 moves
to state 352 and saves the response(s) or answer(s), i.e., the
resultant field data, provided by the user in the answer box
portion 164 into the form data array (created at state 308) at
the offset(s) identified for the current field. Each field of the
electronic form that requires a response from the user of the
form has one or more associated offsets, as defined in the
FDR, into the form data array. After the field data is saved
at state 352 or if the field type is other than text or numeric,
as determined at state 351, the forms engine 124 proceeds to
the “execute script” function 354. Function 354 performs the
step(s) of the script for the current field which may include
validating the response(s) of the user and determining the
next field to be processed. Function 354 will be further
described hereinbelow.

Upon return from the execute script function 354 (FIG.
11), the forms engine 124 checks the status of several flags
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or indicators that may be set during execution of the script
file during function 354. The condition of the flags is
communicated to the forms engine 124. Moving to a deci-
sion state 356, the forms engine 124 determines if an “exit”
flag was set as a result of performing an exit statement
during function 354. If so, the forms engine proceeds to an
end state 358 which signifies that the form has been com-
pleted.

If the exit flag is not set. as determined at state 356, the
forms engine 124 proceeds to a decision state 360 to
determine if a *“stack’™ flag is set. If so, the forms engine 124
loops back to state 314 to determine the field type of the new
ficld addressed and accessed at either state 732 (due to a
NEXT statement) or state 742 (due to a GOTOQ statement)
during execution of function 354.

If the stack flag is not set, as determined at state 360, the
forms engine 124 proceeds to a decision state 362 to
determine if a “restart™ flag was set as a result of performing
a RESTART statement during function 354. If so, the forms
engine 124 loops back to state 306 to begin processing the
currently sclected form from the beginning. During
RESTART of execute script 354, the form data array is saved
in PDA non-volatile static RAM at a state 752 before
returning to the forms engine 124.

If the restart flag is not set, as determined at state 362, the
forms engine 124 proceeds to a decision state 364 to
determine if an “end” flag was set. The end flag is set due to
reaching the end of script during function 354. If so, the
forms engine 124 loops back to decision state 320 to check
for additional input or action by the user. If the end flag is
not set, as determined at state 364, the forms engine 124
proceeds to state 366 to perform any error handling
necessary, for example. due to an error flag set during
execution of the forms engine 124 or any called functions,
such as array indices out of bounds, division by zero or other
error conditions. Upon completion of error handling at state
366, the forms engine proceeds to the end state 358,

If the Next button 220 (FIG. 3) was not selected, as
determined at state 350, the forms engine 124 advances to a
decision state 370 to determine if the user has made changes
to the answer box 164 portion of the display (FIG. 3)
response(s). If so, the forms engine 124 moves to a “process
answer box input” function 372. Function 372 initiates
drawing the selections or input made by the user in the
answer box portion 164 of the screen display 162 (FIG. 3)
while completing the current field and performs validation,
€.g., makes sure input falls within the constraints of the field.
The form data array and, if necessary, the field status record
are also updated during the answer box input function 372.
Function 372 will be further described in conjunction with
FIG. 10. Upon return from function 372 or if decision state
370 proves to be false (no answer box input), the forms
engine 124 loops back to decision state 320 to wait for user
input or selection of one of the buttons 220-226 (FIG. 3) in
the control portion of the screen display 162. In the current
preferred embodiment. the PDA 104 shuts itself off after a
user defined period of inactivity. When turned back on. the
user continues where he or she was previously.

Table 1 shows an example stack for the example Cus-
tomer Comment Card shown in FIGS. 2-7, while Table 2
shows an example form data array. Both the stack and the
array are shown when the form is completed by the user. The
values shown in the stack and form data array comrespond
with the user selections indicated in the example FIGS. 3-7.
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TABLE 1

Field Order Stack

6 —« Topof Stack
5
4
3
2
TABLE 2
Form Data Array
Off-
set 1 2 3 4 5 6 7 8 9 10 11 12 13
Value 5/13/94 3 1 1 2 1 3 2 5 1 3

V. DRAWING FIELDS

Referring now to FIGS. 9 and 95, the “draw field”
function 316 will be described. The draw field function 316
draws the screen display for the current field being pro-
cessed. As previously mentioned, the user of the form is
required to respond to a “sentence” in a prompt box portion
(as shown by the example ficld illustrated in FIG. 3) of the
screen display 162 by making a selection or writing an
answer in an answer box portion 164. The sentence in the
prompt box portion can be a statement, a command, a
question or other similar construct. and may be an incom-
plete sentence, e.g., a phrase.

Beginning at a start state 400, the forms engine 124 moves
to state 402 and displays the prompt from the prompt field
of the current field description record (FDR) in the prompt
box portion 163 at the top of the screen display 162 (FIG. 3).
Proceeding to a decision state 404, the forms engine deter-
mines if the field type of the current FDR is “multiple
response”. If so, the forms engine 124 advances to a decision
state 406 to determine the number of responses allowed for
the current ficld by examining the number of offsets defined
in the current FDR. For example, field 4 referenced by
numeral 148 (FIG. 2¢) defines one offset (thus allowing one
response), while field 6 referenced by numeral 152 defines
two offsets (thus permitting two responses). Moving to a
decision state 408, if more than one response is allowed for
the current field, the forms engine 124 moves to state 410
and draws check boxes and assorted answers from the
answers array of the FDR, beginning at the top of the answer
box 164 (FIG. 7) until either all answers have been drawn or
no more answers will fit on the display screen 106 of the
PDA 104. Check boxes and the process of drawing them are
well known in the field of graphics technology, e.g., Visual
Basic available from Microsoft Corp. uses and draws check-
boxes.

If the current FDR only defines one response, i.e., one
offset, as determined at state 408, the forms engine proceceds
to state 412 and draws radio buttons and associated answer
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text from the answer array of the FDR beginning at the top
of the answer box 164 (FIG. 5) until cither all answers have
been drawn or no more answers will fit on the display screen
of the PDA 104. Radio buttons are round option buttons used
for making a selection, such that only one radio button can
be selected within a group of radio buttons at one time. At
the completion of state 410 (drawing check boxes) or state
412 (drawing radio buttons), the forms engine 124 moves to
a decision state 414 to determine if there are too many
possible answers or responses to fit on the screen 106 of the
PDA at one time. If so, the forms engine proceeds to state
416 and draws an “A to Z indexing bar” at the bottom of the
answer box so the user can navigate the remaining answers
onto the display screen of the PDA. The answers are
arranged in alphabetic order to facilitate use of the indexing
bar. Alternatively, scroll arrows 228, 230 (FIG. 3) can be
used to scroll into view the additional answers (one screen-
ful at a time) into the answer box.

If all the answers fit on one display screen of the PDA, as
determined at state 414, or after the indexing bar is drawn at
state 416, the forms engine proceeds to a decision state 418
to determine if a field status record exists for the current
field. If not, the forms engine proceeds to a create field status
record function 420 to generate a record for the current field.
In the presently preferred embodiment, several field types
utilize a field status record, namely multiple response,
multiple dichotomy and matrix. Several ficlds may be uti-
lized within a ficld status record depending on the field type
defined in the current FDR. The matrix field type and the
multiple dichotomy field type use an answerState field and
the multiple response field type uses a usedOffsets/
answerState and two additional fields, described below, if
more than one offset is defined in the FDR.

As previously mentioned, the field status record is created
and used by the forms engine 124 to record which answers
or responses are selected by the user. Referring to the
cxample screen and records of FIG. 7 (for a multiple
response field type with multiple offsets), field status record
194 includes an usedOffsets/answerState field 202. The
usedOffsets field 202 indicates which offsets, of the offsets
defined in the corresponding FDR, are used. The usedOffsets
field 202 utilizes an “n” by one array, where “n” is the
number of check boxes in the field, to indicate which offset
corresponds to each checked box. The array 202 essentially
indicates which box or button of a plurality of response
boxes or buttons is selected. The array 202 is a single
clement if only one response is allowed, but has as many
elements as checkboxes if mulitiple responses are allowed.
All the array elements are initially set to NIL. The array 202
indicates the position of selected checkboxes, wherein the
first element of the array corresponds to the first checkbox
in the list of checkboxes and so forth. When a checkbox is
selected by the user, the first offset number from an avail Off-
sets array of the field status record is used to overwrite the
contents of the usedOffsets array corresponding to the
selected checkbox.

In the example of FIG. 7, offsets 12 and 13 are defined in
the FDR and two boxes are checked on the display at the first
and third positions (beginning at the top of the answer list,
with the first position selected first. The usedOffsets field is
indicated by [12NIL, 13 NILXNIL] in this example, where
NIIL indicates that the position is not used.

Because more than one offset is defined in the correspond-
ing FDR for this multiple response field, two additional
fields are utilized in the field status record: boxesChecked
198, availOffsets 200. The value of the BoxesChecked field
198 indicates how many check boxes are currently checked.
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In the example of FIG. 7. two boxes are checked (as seen in
answer box portion 164). The availOffsets field 200 indi-
cates which offsets, of the offsets defined in the correspond-
ing FDR, are yet unused. Initially, the offsets from the offset
field of the current FDR are copied into the availOffsets
array. In the cxample of FIG. 7, since two offsets are defined
in the FDR and two boxes are already checked, there are no
available offsets which is indicated by [NIL, NIL].

At the completion of creating the field status record for the
current field at function 420 or if the record was determined
to exist at decision state 418, the forms engine 124 proceeds
to a loop of states 422, 424, 426 to fill in any check marks
for the displayed field. At state 422, for each check box
visible in the answer box portion 164 of the display screen,
the forms engine 124 determines at a decision state 424 if a
check mark is to be placed in the check box at state 426. At
decision state 424, the forms engine uses the answerState
array, if multiple dichotomy is the current field type, or
usedOffsets array, if multiple response is the current field
type, of the ficld status record to determine if the position
indexed by the check box number currently evaluated con-
tains a value greater than zero. If so, a check mark is drawn
in the check box at state 426. If not, the forms engine loops
back to state 422 to evaluate the next visible check box. The
loop 422426 continues until all visible check boxes have
been evaluated, at which time the forms engine 124 moves
to state 428 and returns to the forms engine function (FIG.
8).

If the forms engine 124 determines at decision state 404
that the field type of the current FDR is not “multiple
response”, the forms engine advances to a decision state 430
to determine if the field type is “multiple dichotomy”. If so,
the forms engine 124 proceeds to state 410, wherein check
boxes are drawn on the answer box portion 164 of the
display screen of the PDA as scen in the example of FIG. 4.
State 410 and the remaining states of the flow for multiple
dichotomy are the same as for multiple response discussed
above. A field status record 168 utilizes an answerState field
1790 that contains an array with as many clements as offsets
defined in the corresponding FDR 146. All the elements of
the array arc initially set to NIL. When a checkbox is
selected by the user, the value of the position in the array
corresponding to the selected checkbox toggles from NIL to
one (1), if the box was initially blank, or from 1 to NIL, if
the checkbox was already checked. Thus, in the example of
FIG. 4. the first and second of three checkboxes is shown to
be checked, so the answerState array is [1, 1, NILJ.

If the forms engine 124 determines at decision state 430
that the field type of the current FDR is not “multiple
dichotomy”, the forms engine advances to a decision state
440 1o determine if the field type is “text”. If so, the forms
engine 124 proceeds to state 442 and draws three lines at the
top of answer box portion 164 of the display screen 106 for
the user to write on with the stylus. Moving to state 444, the
forms engine 124 draws a QWERT Y-style keyboard image
in the bottom part of the answer box. Moving to state 446,
the forms engine 124 checks the form data array to see if an
answer has already been stored for this field (storing opera-
tion done at state 352, FIG. 8) at a decision state 448. I the
field has already been answered, the forms engine 124
moves to state 450 and draws the value or characters stored
in the form data array on the lines (text) or line (numeric)
previously drawn (states 442 or 462) on the screen 106. If
the field is not already filled in, as determined at state 448,
or after completion of state 450, the forms engine 124 moves
to state 428 and returns to the forms engine function (FIG.
8).
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If the forms engine 124 determines at decision state 440
that the field type of the current FDR is not “text”, the forms
engine 124 advances to a decision state 460 to determine if
the field type is “numeric” If so, the forms engine 124
proceeds to state 462 and draws one line at the top of answer
box portion 164 of the display screen 106 for the user to
write on with the stylus. Moving to state 464, the forms
engine 124 draws a numeric keypad image in the bottom part
of the answer box. Moving to state 446, the forms engine
124 checks the form data armray to see if an answer has
already been stored for this field. The remaining states for
the numeric field type, states 448, 450, and 428, have been
described above. An example of a numeric type field is
shown in the example of FIG. 3.

If the forms engine 124 determines at decision state 460
that the field type of the current FDR is not “numeric”, the
forms engine 124 proceeds through off-page connector B
468 to a decision state 470 on FIG. 9b to determine if the
field type is “matrix”. If so, the forms engine 124 proceeds
to state 472 and generates a row of bubbles on the screen 106
with associated text from the answer field of the current
FDR, with as many bubbles as there are values in the result
array of the FDR. This operation is repeated for as many
rows as there are offsets defined in the offset array of the
current FDR. For example, the FDR 150 for the example
matrix field shown in FIG. 6 has five values in the “result”
field and has five offsets defined in the “offset” field. Thus,
a 5x5 matrix is drawn in the answer box portion 164 of the
example screen display 184. Moving to state 473, the forms
engine 124 draws column headings in 473 based on the
range array in the current FDR.

Proceeding to a decision state 474, the forms engine 124
determines if a field status record 186 exists for the current
field. If not, the forms engine advances to a “create field
status record” function 476 to generate the record. The
record 186 utilizes an answerState array 188 that is a one by
“n” array with as many elements “n” as there are offsets
defined in the FDR for the current field. Each element of the
array is initially set to NIL. In the example of FIG. 6. five
offsets, corresponding to the five rows in the matrix, are
defined in the FDR 150. The first (top) row corresponds with
the first element of the array, and so forth. If a bubble is
selected in a particular row, the colunm number of the
selected bubble (left-most colunm. number is one) is used as
the value of the clement in the answerState array. A matrix
row without a selected bubble has the corresponding ele-
ment in the answerState array as NIL.

If the field status record was determined to exist at state
474, or at the completion of “create field status record”
function 476, the forms engine 124 proceeds to a loop of
states 478, 480, 482 to mark any previously selected bubbles
for the displayed field. At state 478, for each row of bubbles
visible in the answer box portion 164 of the display screen,
the forms engine 124 determines at a decision statc 480 if a
mark is to be placed in the designated bubble at state 482,
At decision state 480, the forms engine uses the answerState
array of the field status record to determine if the element of
the array at index [bubblerow] is not NIL. If true, at state
482, the forms engine 124 marks the bubble in the current
row of the matrix at the bubble column identified by the
value stored at index [bubblerow] in the answerState array.
If decision state 480 evaluates to false (the element at index
[bubblerow] is NIL), the forms engine 124 accesses the next
row of bubbles at state 478. The loop 478-482 continues
until all visible bubble rows have been evaluated, at which
time the forms engine 124 moves to state 484 and returns to
the forms engine function (FIG. 8).

RPX-1003, p.1116



5,704,029

21

If the forms engine 124 determines at decision state 470
that the field type of the current FDR is not “matrix”, the
forms engine advances to a decision state 490 to determine
if the field type is “counter”. I so, the forms engine 124
proceeds to state 492 and draws a button at the top of answer
box portion 164 of the display screen 106. This button
contains a number used as a counter, such that every time the
button is sclected, the number is incremented by one. In
another embodiment of the invention, the counter can be
initialized to begin at a selected number, such as zero or one,
and count up, or be initialized to a different number, such as
100, and count down to yet another selected number. In
another embodiment of the invention, the forms engine 124
draws a timer on the display, in addition to the counter. The
timer can be set to begin at zero and time a predetermined
time interval, or begin at a selected amount of time, such as
an hour, and notify the user after the hour has expired by an
alarm or sound, such as a “beep” sound. Various other
counter and timer combinations are contemplated.

Moving to state 494, the forms engine 124 checks the
form data array at the offset corresponding to the current
“counter” field to see if the field already has a value stored
at a decision state 496. If the field does not already have a
value stored, the forms engine 124 moves to a state 498 and
draws the stored value on the button drawn at state 492. If
cither the field does have a value stored in the form data
array, as determined at state 496, if the field type is not
“counter”, as determined at state 490, or at the completion
of drawing the value at state 498, the forms engine 124
moves to state 484 and returns to the forms engine function

(FIG. 8).
VL ANSWER BOX INPUT

Referring now to FIGS. 10a, 105 and 10c¢, the “answer
box input” function 372 will be described. After a selected
field has been drawn on the screen 106 of the PDA 104, the
user of the electronic form responds to the prompt located in
the prompt portion 163 of the display. Answer box input
function 372 responds to the user’s selections and performs
the operations necessary to display the selections and update
the form data array for the current field and the ficld status
record (if necessary).

Beginning at a start state 520, the forms engine proceeds
to a decision state 522 to determine if the current field
displayed has a field type of “multipte response” If so, the
forms engine 124 moves to a decision state 523 to determine
if more than one response is allowed, i.e., is more than one
offset defined in the current FDR. If only one offset is
defined for this field, the forms engine 124 proceeds through
off-page connector D 325 to state 527 on FIG. 10c. At state
527, the forms engine 124 sets answerState array, which in
the case of a single response is a single element, to the button
number of the button selected. The button numbers begin
with one, beginning at the top of the display. Moving to state
529, the forms engine 124 sets the form data array indexed
by the offset defined in the FDR to the result value in the
FDR result array corresponding to the selected bautton. In the
example shown in FIG. 5, the second button is selected, so
the value (i.e., two) of second element in the result array is
written to the form data array at offset 6. Upon completion
of state 529, the forms engine 124 moves to state 531 and
returns to the forms engine function (FIG. 8).

Returning attention now to decision state 523 on FIG.
104, if more than one offset is defined by the current FDR,
the forms engine 124 advances to a decision state 524 to
determine if the checkbox selected by the user is already
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checked. If so, the forms engine 124 moves to state 526 and
removes or deletes the check from the checkbox on the
screen display. The following three states, 530, 532, 534,
revise the field status array record and form data array for
this field. At state 530, the forms engine 124 removes the
offset associated with the current checkbox from the used-
Offsets array and adds the offset to the availOffsets array in
the field status record. Proceeding to state 532, the forms
engine 124 sets the form data array at the offset freed up at
state 530 to NIL. Then at state 534, the forms engine 124
decrements the boxesChecked field in the field status record
by one. Upon completion of state 534, the forms engine 124
moves to state 536 and returns to the forms engine function
(FIG. 8).

Returning attention now to decision state 524, if the
checkbox selected by the user is not already checked, the
forms engine 124 moves to a decision state 540. At decision
state 540, the forms engine 124 determines if the value of the
boxesChecked field of the field status record plus one is less
than or equal to the number of offsets defined in the FDR for
the current field. If so, the forms engine 124 proceeds to state
542 and draws a check on the screen display in the checkbox
selected by the user. The following threc states, 546, 548,
550, revise the field status array record and form data array
for this field. At state 546, the forms engine 124 removes the
first non-nil element from the availOffsets array and adds the
offset to the usedOffsets array at the index [checkbox
number] in the field status record. Proceeding to state 548,
the forms engine 124 sets the form data array at the new
offset, added to usedOffsets at state 546, to the value of the
result array of the FDR at index checkbox number. Moving
to state 550, the forms engine 124 increments the box-
esChecked field in the field status record by one. Upon
completion of state 550, the forms engine 124 moves to state
536 and returns to the forms engine function (FIG. 8).

Returning attention now to decision state 522, if the field
type is not “multiple response”, the forms engine 124
advances to a decision state 560 and determines if the field
type is “multiple dichotomy”. If so, the forms engine 124
proceeds to state 562 and writes the answerState ficld at
index [checkbox number] in the field status record for the
current field to the result of the Boolean exclusive-OR of the
value presently at answerState[checkbox number] with one.
In essence, this operation toggles the value of the checkbox
selected by the user in the answerState array. Moving to a
decision state 564, the forms engine 124 determines if the
checkbox selected by the user is already marked as checked.
If so, the forms engine 124 moves to state 566 and removes
or deletes the check from the selected checkbox. i.e., if the
user selects a checkbox that is already marked, the mark is
cleared from the checkbox. Proceeding to state 568, the
forms engine 124 sets the form data array at index [offset
array in the FDR of the current field which is indexed by
[checkbox number]] to NIL. For example. referring to FIG.
4, the offset array field in the FDR 146 for the current field
is [3.4,5]. H checkbox number two (the second from the top)
is selected by the user, the second element in the offset array
is indexed, yielding the value four (4). Thus. offset four in
the form data array would be set to NIL (since the checkbox
was previously checked, as shown in FIG. 4). Upon comple-
tion of state 568, the forms engine 124 moves to state 536
and returns to the forms engine function (FIG. 8).

If the checkbox selected by the user is not already
checked, as determined at decision state 564, the forms
engine 124 proceeds to state 570 and draws a check in the
selected checkbox. Moving to state 572, the forms engine
124 sets the form data array at index [offset array in the FDR
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which is indexed by [checkbox number]] to one. Upon
completion of state 572, the forms engine 124 moves to state
§36 and returns to the forms engine function (FIG. 8).

Returning attention now to decision state 560, if the field
type is not “multiple dichotomy”, the forms engine 124
proceeds through off-page comnector C 578 to a decision
state 590 on FIG. 10> and determines if the filed type is
“text”. If so, the forms engine 124 proceeds to state 592 and
determines if the user has written on the lines displayed on
the screen 106 of the PDA 104 or has tapped on the keyboard
image displayed on the screen. The user can use cither the
keyboard image to pick the desired characters to be “typed”
on the three lines or the stylus to write the desired characters
on the lines. If the characters are written, as determined at
state 592, the PDA 104 utilizes an internal built-in recog-
nition function to interpret the handwriting and display the
handwriting on the lines.

If the user has tapped on the keyboard image, as deter-
mined at state 592, the forms engine 124 either inserts the
letter pressed at the insertion point to the text string or
performs the action, e.g., move forward, move backward,
delete. For example, a particular field may be looking for a
single letter, such as “c” as an answer or may alternately
build up a word or sequence of words (a single letter at a
time if using the keyboard or a word at a time if writing) in
the text string. If a displayable character was tapped by the
user, the character is displayed on the lines of the PDA
screen 106. Upon completion of state 596, the forms engine
124 moves to state 598 and returns to the forms engine
function (FIG. 8).

Returning attention now to decision state 598, if the field
type is not “text”, the forms engine 124 proceeds to a
decision state 610 and determines if the field type is
“numeric”. If so, the forms engine 124 proceeds to state 612
and executes states 612 and 614 or 612 and 616 in a manner
similar to states 592-596 for the field type “text”. The
differences are that only one line is shown on the PDA
screen 106 for a numeric field type, and a number is built up
one digit at a time (or the answer could be a single digit)
instead of building a text string.

Returning attention now to decision state 610, if the field
type is not “numeric”, the forms engine 124 proceeds to a
decision state 630 and determines if the field type is
“matrix”. If so, the forms engine 124 proceeds to state 632
and determines if the button selected by the user is already
marked or selected. If so. no further action is performed on
the row in the matrix that has the selected button. The forms
engine 124 moves to state 598 and returns to the forms
engine function (FIG. 8).

If the button pressed by the user is not already marked as
selected, as determined at decision state 632, the forms
engine 124 proceeds to state 634 and removes or deletes the
mark from the previously sclected bubble in the same row as
the mark currently selected by the user. Moving to state 636,
the forms engine 124 draws a mark in the newly selected
bubble in the row. Proceeding to state 638, the forms engine
124 changes the answerState field of the ficld status record
for the current field at index {[Row of Button] to the column
number (column onc is left-most on the display) of the
newly selected bubble. Then, at state 640, the forms engine
124 changes the form data array indexed at the offset array
field (in the FDR for the current field) that is indexed by the
Row of Button to the value of the result stored in result field
of the current FDR indexed by the Column of Button. The
Row of Button is the row in the matrix of the button newly
selected by the user.

10

15

25

30

35

45

55

65

24

For example, referring to FIG. 6, the offset array field in
the FDR 150 is {7.8.9.10,11]. If the user just selected the last
(fifth) bubble in the fifth row, the Row of Bubble is 5.
Therefore, the fifth position in the offset array field is
indexed by Row of Bubble to yield offset 11 (eleven). This
offset eleven then is used to index the form data array at
index eleven, which is changed to the value stored in the
result array at index Column of Button, which in our
example is 5. At the completion of state 640, the forms
engine 124 moves to state 598 and returns to the forms
engine function (FIG. 8).

Returning attention now to decision state 639, if the field
type is not “matrix”, the forms engine 124 proceeds to a
decision state 650 and determines if the field type is
“counter”. If so, the forms engine 124 proceeds to state 652
and increments the element located in the form data array
indexed at the offset in the FDR for this field by one and then
draws this number in the button displayed on the PDA screen
106. In other words, the counter value is incremented by
one, and the value is stored in the form data array at the
offset for this field and also displayed on the PDA screen. At
the completion of state 652, or if the field type is not
“counter”, as determined at state 650, the forms engine 124
moves to state 654 and returns to the forms engine function
(FIG. 8).

VII. EXECUTE SCRIPT

The “execute script” function 354 will now be described.
The execute script function 354 is called by the forms engine
124 (FIG. 8) cither as a result of determining that the field
type of the current field is “script™ (state 314), or after the
Next button is pushed (state 350) and the field data for the
current field is saved in the form data array (state 352). In
either case, the script field of the FDR for the current field
is executed by the function 354. The script field contains a
script or small program written in a scripting language
supporting flow of control statements, such as IF/THEN/
ELSE, and over 100 functions. The script may be as short as
a single statement, or contain an entire procedure. A script
can provide functions for the electronic form such as data
validation, field navigation, context sensitive help, data
formatting, alert sounds, and dialog boxes. Data validation
may be performed with respect to any information available
to the forms engine, which includes information derived
from the functions defined in the scripting language, the
forms data array, and information available from the PDA
operating system. An example of data that can be incorpo-
rated into a validation statement is the current date. The
current date could be compared to a date provided by the
user, and the user input could be accepted or rejected based
on the comparison.

The execute script function utilizes the grammar rules
provided in Table 3:

TABLE 3

Script Language Grammar Rules - Backus Naur Form (BNF)

The rules presented here are defined with the following conventions:
1no:

TERMINAL

[ optional ]

{ one 1 two | three } any of these choices

[ zero or more] *

[one or more |+

< description > This is a description of what is allowed
GRAMMAR RULES
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TABLE 3-continued
Script Language Grammar Rules - Backus Naur Form (BNF)

input
statement-list
staternent-list
statement-list statemnent
statement
{ function | if-expression | for-expression | while-expression |
variable-declaration }
function
name ( [ parameter-list ] )
paramecter-list
{ parameter | parameter , parameter-list }
parameter
{ string | expression }
if-expression
IF boolean-expression THEN statement-list [ELSE statement-list]
ENDIF
for-expression
FOR name GETS expression TO expression ENDFOR
‘while-expression
WHILE boolean-expression DO statement-list ENDWHILE
variable-declaration
{ VAR name | VAR name GETS expression }
boolean-expression
{ boolean-function
| expression  boolean-operator  expression
| boolean-expression AND  boolean-expression
| boolean-expression OR  boolean-expression
| NOT booiecan-expression
| expression }
boolean-operator
{=l<l>i<Ii>=l<=}
expression
{ expression operator expression
| function
| number
{ realnumber
| OFFSET number
| OFFSET ( expression ) }
operator
{+1-1*|DIVIMOD I & }
name
[character }+

[— 11 digit H
reamumber

[~ 11 digit b - [digit }* [{ eI E } [ - ] [digit ]

[0111213141516171819)

digit

“ character-sequence "
character-sequence
[{string-character | escape-sequence }]*
string -character
< any ascii character code 32-127 except “ or \ >
escape-sequence
{y{“Ninit}
character
<AtoZand a—z >

Referring now to FIG. 11, portions of the execute script
function 354 relevant to the forms engine 124 are presented
in a flowchart format. The execute script function 354 begins
at a start state 700, accesses the first statement in the script,
and proceeds to a decision state 702 to determine if the
statement is part of a control structure, e.g., IFF/THEN/ELSE.
If so, the forms engine 124 performs the action necessary to
irnplement the control structure at state 704, and advances to
state 706 to access the next statement in the script file based
on the action of any control structure that may be active, e.g..
loop, IF/THEN. The forms engine 124 then loops back to
state 702 to evaluate the new statement in the script.

I the statement is not part of a control structure, as
determined at decision state 702, the forms engine 124
proceeds to decision states 720-810 to check the statements
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in the script by type. At decision state 720, the forms engine
124 determines if the statement is an EXTT statement. If so,
the forms engine 124 advances to state 722 and permanently
saves the form data array in the PDA 104. After the data is
saved at state 722, the forms engine 124 moves to state 724
wherein an “exit” flag is set and a return is performed to the
forms engine function (FIG. 8). The exit flag denotes that the
EXIT statement was performed by the execute script func-
tion 354.

If the current statcment is not an EXIT statement as
determined at decision state 720, the forms engine 124
proceeds to a decision state 730 to determine if the statement
is a NEXT statement. If so, the forms engine 124 advances
to state 732, pushes the current field number on the stack
(created at state 306, FIG. 8), and accesses the FDR of the
next field in numerical order, i.e., moves to the next field of
the clectronic form. After the stack push and next field
access at state 732, the forms engine 124 moves to state 734
wherein a ““stack” flag is set and a return is performed to the
forms engine function (FIG. 8). The stack flag denotes that
a navigation-type statement was performed by the execute
script function 354.

If the current statement is not a NEXT statement as
determined at decision state 730, the forms engine 124
proceeds to a decision state 740 to determine if the statement
is a GOTO (numeric expression) statement. If so. the forms
engine 124 advances to state 742, pushes the current field
number on the stack, and accesses the FDR of the field
number provided or determined by the statement, i.c., skips
or jumps to the field of the electronic form pointed to by the
numeric expression in the GOTO statement. After the stack
push and next skip field access at state 742, the forms engine
124 moves to state 734 wherein the “stack™ flag is set and a
return is performed to the forms engine function (FIG. 8).

If the current statement is not a GOTO (nuwmerical
expression) statement as determined at decision state 740,
the forms engine 124 proceeds to a decision state 750 to
determine if the statement is a RESTART statement. If so,
the forms engine 124 advances to state 752 and permanently
saves the form data array in the PDA 104 (as performed at
state 722). After the data is saved at state 752, the forms
engine 124 moves to state 754 wherein a “restart” flag is set
and a return is performed to the forms engine function (FIG.
8). The restart flag denotes that the RESTART statement was
performed by the execute script function 354.

If the cumrent statement is not a RESTART statement as
determined at decision state 750, the forms engine 124
proceeds to a decision state 760 to determine if the statement
is an “other returning” statement. “Other returning” state-
ments designates other statements not listed in the flowchart
of FIG. 11 that are processed by the execute script function
and optionally perform some action, including commuanica-
tion based actions, and return to the forms engine function.
If state 760 is true, the forms engine 124 advances to state
762 and optionally performs the action corresponding to the
“other returning” statement, if an action is required. After
the optional action at state 762, the forms engine 124 moves
to state 764 wherein a optional flag, shown as “other”. is set
and a return is performed to the forms engine function (FIG.
8). Thus, a generic returning function has been described.

If the current statement is not an “other returning” state-
ment as determined at decision state 769, the forms engine
124 proceeds to a decision state 77@ to determine if the
statement is a BEEP statement. If so, the forms engine 124
advances to state 772 and initiates a beep sound that is
produced by the PDA 104. Of course, other sounds can be
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readily produced in other embodiments. After the beep
sound is produced at state 772, the forms engine 124
proceeds to state 706 wherein the next staternent in the script
file is accessed, as previously described.

If the current statement is not a BEEP statement as
determined at decision state 770, the forms engine 124
proceeds to a decision state 780 to determine if the statement
is a MESSAGE (STRING EXPN) statement. If so, the forms
engine 124 advances to state 782 and displays a dialog box
with the “STRING” message on the PDA screen 106. The
forms engine 124 then proceeds to state 706 wherein the
next statement in the script is accessed.

If the current statement is not a MESSAGE (STRING
EXPN) statement as determined at decision state 780, the
forms engine 124 proceeds to a decision state 790 to
determine if the statement is an “other non-returning” state-
ment. “Other non-returning” statement designates other
functions not listed in the flowchart of FIG. 11 that arc
processed by the execute script function and perform an
action but do not return to the forms engine function. If state
790 is true, the forms engine 124 advances to state 792 and
performs the action corresponding to the *“‘other non-
returning” function. The forms engine 124 then proceeds to
state 706 wherein the next statement in the script file is
accessed.

If the current statement is not an “other non-returning”
statement, as determined at decision state 790, the forms
engine 124 proceeds to a decision state 800 to determine if
the statement is a SET statement, in the format SET
[VARIABLE|TO [EXPN], e.g., SET data[3] TO § or SET
data{10]TO 12+min(data[ 1].data[2]). If so, the forms engine
124 proceeds to state 802 and assigns the right-hand side of
the SET statement, i.e., the expression (EXPN) after the
word “TO”, to the variable after the word “SET.” Moving to
state 706, the forms engine 124 accesses the next statement
in the script file, as described above.

If the current statement is not a SET statement as deter-
mined at decision state 800, the forms engine 124 proceeds
to a decision state 810 to determine if the end of the script
is reached. If so, the forms engine 124 moves to state 812
wherein an “end” (of script) flag is set and a return is
performed to the forms engine function (FIG. 8). The end
flag denotes that the end of the script was reached by the
execute script function 354. Upon return to the forms engine
function, the forms engine 124 evaluates the flags and then
waits for user input. If the end of the script has not been
reached, as determined at decision state 810, the forms
engine 124 proceeds to state 706 wherein the next statement
in the script is accessed.

VII. BENEFITS OF THE FORMS SYSTEM

Complex forms, such as questionnaires, can be created
quickly and easily. Part of the forms system 100 includes the
forms creation program that runs on a Macintosh or Win-
dows based PC. This application allows the user to create a
form for use with the Newton PDA 104 (FIG. 1). To create
a form, the form designer simply points and clicks to define
a number of fields of different types. For each field, the
designer specifies certain attributes such as the field type, a
question or prompt, a list of answer choices, a help message,
a control script, and others. All attributes are defined with
visual editors providing maximal ease of use. This informa-
tion is then easily transferred to the Newton via serial cable.
After data has been collected by filling out the form with the
Newton, the data is transferred from the Newton back to the
host PC where it is available for use with common data
amalysis programs.
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No paper forms are needed. At no time in the data
collection process is paper used. From the time the form is
designed to the time data is collected, both the form and data
exist only in digital format. This eliminates the high cost of
form duplication and also eliminates labor and eguipment
costs associated with scanning forms using OMR or OCR.
The elimination of paper forms also rids the data collection
process of expensive manual data entry that was previously
needed to transfer data from paper forms to a computer.

Designers can create imtelligent forms that cannot be
completed incorrectly. Field scripts allow form designers to
implement data validation, skip patterns, data formatting,
alert sounds, dialog boxes, and communications abilities.
Scripts are responsible for actually walking the user through
the entire form and providing interactive feedback. This
technique brings to data collection a level of ease and
accuracy previously unattainable in the industry.

As improvements are made in PDA technology, the flex-
ibility of the forms system 100 will allow it to take advan-
tage of new features. For example, as handwriting recogni-
tion improves, open ended questions can be answered more
easily by allowing users to write text directly on the screen
rather than using on-screen keyboards. Further improve-
ments in wireless technology will also allow the forms
system 100 to improve the speed at which data can be
collected and analyzed.

IX. OPTIONAL SYSTEM CONFIGURATION

In yet other embodiments, other structures, arrays, por-
table computers, operating systems or algorithms can be
used. The general system, method and procedures would
remain the same. For example, field types will be added
allowing forms to collect information using external periph-
eral devices such as bar code readers, digital cameras, and
microphones. With these additions, forms could be created
that are capable of collecting visual and audible data,
something never possible with paper forms.

The forms system 100 described herein finds application
in many environments, and is readily adaptable for use
therein. The system finds use in any application in which
data is collected procedurally or algorithmically. For
example, the system could be used to automate a personality
profile based on a line of questioning. After answering a
series of questions, the user would be provided with results
calculated from the answers he gave. The system would also
find application in a product order entry environment. Prod-
uct order forms could be filled out using the PDA and then
sent directly to a vendor where they would be automatically
processed because they arrived in digital format. The system
would also find use automating quality control checklists
common on manufacturing floors.

X. SUMMARY OF THE ADVANTAGES OF THE
PRESENT INVENTION

Eliminates paper forms from a previously paper intensive
process;

Eliminates need for expensive scanners used to process
paper forms;

Eliminates labor expense by eliminating manual data entry,
form coding, and form scanning;

Significantly reduces form creation and modification cost by
eliminating layout necessary for paper forms;

Allows form designers to create intelligent forms that can
eliminate the opportunity for errors common in previous
methods;

Data collectors are ‘walked’ through forms and can get help
at any time, thus reducing training time and improving
accuracy;
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Data can be collected, compiled, and analyzed in an
extremely short span of time and with a level of ease and
accuracy not previously attainable.

While the above detailed description has shown,
described, and pointed out the fundamental novel features of
the invention as applied to various embodiments, it will be
understood that various omissions and substitutions and
changes in the form and details of the device illustrated may
be made by those skilled in the art, without departing from
the spirit of the invention.

What is claimed is:

1. A system for completing an electronic form, compris-
ing:

a portable unit including a processor, a graphics display,

an input device mechanism and a memory;

an electronic form stored in the memory of the unit
comprising a plurality of form descriptors that define
displayable items. wherein each form descriptor
includes a self-contained script program indicative of
the next displayable item to be displayed, wherein each
script program stores and retrieves data to and from the
memory and wherein the order of display of the dis-
playable items is defined by the script programs;

a forms engine to display a single displayable item on the
graphics display described by one of the form
descriptors, wherein the displayable item includes a
sentence and a set of possible response entries, wherein
the script program of the displayable item is interpreted
by the forms engine, and wherein the one displayable
item utilizes the entire display; and

wherein the input device mechanism accepts one or more
of the responses selected by a user of the unit.

2. The system defined in claim 1, wherein the input

mechanism comprises:

a stylus;

a screen responsive to contact with the stylus and pro-
viding signals indicative to each contact; and

software in communication with the screen for responding
to each contact of the screen.

3. The system defined in claim 1, wherein the forms
engine is capable of receiving signals from an external
peripheral device.

4. The system defined in claim 3, wherein the peripheral
device includes one of the following: barcode reader, digital
camera, and microphone.
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§. The system defined in claim 1, wherein the form
descriptor includes a type field.

6. The system defined in claim 5. wherein one of the field
types is script.

7. The system defined in claim 6, wherein the initial
initiates an action.

8. The system defined in claim 7, wherein the action
includes a calculation.

9. The system defined in claim 7, wherein the action
initiates a communication function.

10. The system defined in claim 9, wherein the commu-
nication function includes a communications device.

11. The system defined in claim 10, wherein the commu-
nications device comprises a modem.

12. The system defined in claim 10, wherein the commu-
nication device comprises a point-to-point communication
link.

13. The system defined in claim 10, wherein the commu-
nication device comprises a wireless device.

14. The system defined in claim 1, wherein the display-
able item requires an answer box input by the user.

15. The system defined in claim 14. wherein the answer
box input is indicative of one of a plurality of types.

16. The system defined in claim 15, wherein one answer
box input type includes a counter function.

17. The system defined in claim 16, wherein the counter
function displays a button and a number on the graphics
display, and wherein the number is changed when the button
is selected by the user.

18. The system defined in claim 17, wherein the number
is initialized to a predetermined value.

19. The system defined in claim 17, wherein the number
is incremented when the button is selected by the user.

20. The system defined in claim 17, wherein the number
is decremented when the button is selected by the user.

21. The system defined in claim 1, wherein the display-
able item includes a next button.

22. The system defined in claim 21, wherein sclection of
the next button initiates evaluation of an expression to
validate the response by the user.

23. The system defined in claim 22, wherein a successful
evaluation of the expression to validate the response initiates
an evaluation of an expression to determine the next form
descriptor.
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SYSTEM AND METHOD FOR DATA
MANAGEMENT

138 REFERENCE TO RELATED
APPLICATION

This application claims the benefit of U.S. Prov
Application No. 60/404,491 filed Aug. 19, 2002,

BACKGROUND OF”

1. Field of the Invention

The present invention relates to a system of computing
devices for the collection and management of information.
More particularly, but not by way of limitation, the present
invention r‘iatm to a system for collecting and managing
wiormation including a phueality of coruputer devices lomc:}),
networked to a server and an operating system for a conputer
which provides a number of features favorabie for use in the
inVﬂriive system

2. bac:kgruuqd of the Invention

Virtually al} business software apnii cations wvolve the

ollection of information in some form or auother. Where
in fO"]nd[th is gathered away from the convenience of a desk-
top, workers have traditionally entered the information on
paper forms. This data is then entered info a computer in a
second step. This extra step leads to delays and inaccuracies
which are costly and, more importantly, vnuecessary.

Handhbeld computers are well known in the art. In fact such
computers are presently available from muuerous manufac-
turers offering a vast assoriment of operating systems and
hardware configurations. While such devices come in a host
of variations, generally handheld computers inc :ude an LCD
display, a methed for gathering ranual input, storage, and a
variety of machioe mi,erjuces, ie., an IR link, 2 USB port, a
serial port, ete,

As with thewr desktop, and laptop counterparts, a handheld
computer will alse inchide an operating system which pro-
vides an operator iterface, file management, and standard-
ized /O, as well as facilitating the ronning of applicatior
programs, Thus far, handheld operating systems niimic those
of desktop and laptop systems, despite the fact that handheld
devices are typically vsed in a different manuer and have
radically different resources.

As with other types of computers, handheld computers
suffer from cornpatibility ssues, especially in the operation
of application programs. Generally speaking, software pro-
grams must typically be tailored to a specific family of pro-
cessors and to a specific operating system. Most applications
are developed 1n a high level language and then compiled for

(i)

-

a specific target processor. As different manufactur seiect
-

difterent processors, an application written for one family of
processors must be recompiled to execuie in a processor of a
dafferent family. BEven when two manufacturers select com-
patible processors, if they chose different operating systews,
applications written for one device will probably not run
correctly on the other device. Since the operating system
prnwdm ceess to the various hardware resources ar‘d maii-
ages the file system, il is almost unfathomable that the oper-
ating systems of independent authors would be compatible,
unless one specifically set out to copy the other. Thus, par-
ticndar applications tend to grow up arouuad a particular family
of devices which share an operating sy stem and, unfortu-
nately, the application may not be available for non-compat-
ible devices.
Another issue which is commmon to all computers 15 the
iransferability of stored 1nformation, specifically, the ability

o

<

<

o

p/
to move files from machine-to-machine. While most hand-
held coraputers include an infrared port for comununicating
with other infrared devices, inchuding other handhelds, files
transferred insuch a ruanner may not be usable by software on
the receiving de This is especially true of wnformation
formatted for a particular application such as a word proces-
sor, spread sheet program, data base manager, or the like.

To overcome the necessity of compiling a program for a
particular machine, an application may be written in an wter-
preted language, or a langnage which can be compiled to
produce an intermediate language (i.e., a language that falls
somewhiere hetween source code and object code) such as
i-cade or tokens. In such a scheme, each device is provided
with a run-time package which can execute the compiled
i-code or to mns, the runtime package hav nviﬂeenwmler 101‘
that particular device, thus, '\nly the run-time package need
10 be mndified m order to port a program 0 a new computing
environment. Once the run-time package is installed, ar‘y
application authored in the language and which has beer
cs)n"riled to i-code will run on the target device. Unibriu-
nately, such languages typically lack effective optimization
and genemliy do not provide a broad range of quppoﬁ for
hardwire resources Rwamle« c-i the mei(-y

re(;;un 3 at h,a.»-. a nom.nal de:g:,ree: oi pmgmmmmg sk;l. t()
create the application progran:.

Perhaps because handheld computers are not as evolved as
their desktop conuierparts, or because it ts typically cumber-
some to enter information, or maybe due to the lack of a true
frout-ranner i operating systems, handheld coruputers have
not inspired the full range of software products available for
larger computers. The result has been a rather limited selec-
tion of retail software applications for handheld devices as
r:o*rpar'—‘d with their desktop counterparts, such software is
anned primanily at organizational tools, e-mail, and games.
However, at the other end of the spectrum, custom programs
ta]lored fora specific customer, handheld computers are gain-
momenium in rep}ac g maanal forms which are often
filled-out in remote areas, away from a desktop, 1.e. manunfac-
tuag inventory, quality inspecti-:)ns, delivery systerus, and
the like. One reason for the increasing movement toward the
use of handheld computers for data gathering tasks 1s that they
can be easily trausporied to the source of the data and have the
information directly entered into them, thereby ehiminating
the potentially error-prone step of manual data entry of infor-
mation on previously completed paper forms. Eliminating the
exira step additi oqdily saves unnecessary labor, and allows
the data 1o be enterad 1o a more timely fashion.

Due to their incredible portability, nandhelds ar¢ particu-
larly well sutted to thns type of data gathering, despite an
obvious lack of software infrastruciure in this arca. The
present irend 1s for a business to cornmission the authoring of
a custom program aimed at a particular need. While the cost
of such an apphua ion is usually high, the accuracy of the
information, the tmeliness of the information, and the acces-
sibility of the information are ltkely worth the cost. In fact,
while such systems may seem cost prohibitive to develop, in
wmany cases the actual cost on a per- (iaia—entw basis may
prove 1o be relatively small, especially in light of the timeli-
ness and accuracy associated with real tume data collection.

To develop software for 3 handheld computer, a custom
programis typically developed and tested on a larger system.

When the de‘/ek)per 18 satisfied with the program, it is com-
piled for a particular target device and transferred to handheld
devices theough a comummication link. 1 vsers are using
more than one type of device, the same program must be
tested and compiled for each type of device. If a change is
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In a Ly} ical data gathering application, miormation is
eutered into custom da‘;igned forwas on the handheld com-
puter. Evenmally, the data entered in the handheld finds its

way to a ‘iutabase, whnn is typically located on a server
which is accessible to those needing the information or from
which it may be accessed by other programs such as accout-
ng systerus, materials management programs, ete. Present
day servers are well suited to the task of information man-
ageruent and geperally provide broad access to and search-
ability to collected data.

One problem area in such systems becomes apparenf when

the data 1s transferved from the handheld to the server. While
it wonld seem that wireless interfaces and handhelds were
made for eact other, the marriage of'the two i ii,s

own set of problems. Wireless interfaces fall into a number of
different categories. Atone extreme is the lnfrared IR B p
often found on handheld devices.
interface is mual‘v limited to a few feet and typically supports
transfer rates of 115 kbaud, or less.

Another method for wireless commmuication is via 3 wire-
less local area network or “WELAN" A typical example of a
WL AN is that defined by the IEEE 802.11 standard. When a
handheld computer s equipped with a8 WLAN interface, the
de‘/ice can comruunicate with other computers also equipped

with a W[,‘\N interface, or even computers networked o a
. ipped computer by a wired network. Typically,
z,,AN wterfaces provide arange of several hundred feet. As
long as a handheld is within the range of another WLAN
equipped computer, the uetwork connection is contimons.
Wireless local area networks sport daia rates from a few
thousand bits per second up to at least 52 million bits per
second, dependm on the particular standard eruploved.

Yet another known wireless interface for handheld com-
putersisa CDPD *L--erh.ue CEMA tnterfac
or similar wireless interface or modern. While there are some
variations, these systems are often built around a cellular
phone network and provide coverage similar to that of a
cellular phone, typically national, or even international, cov-
erage. Such imterfaces will experience the same gaps in ser-
vice as ean be expected with a cell phone. While such systems
provide an exceptionally wide area of coverage, they typi-
cally do so at limited bandwidth, e.g. 19.2 M‘-a-xd

Of course handheld devices are not limited to wireless
communications. Typically such devices can be connected to
another computer through a nmiversal serial bus (“USB™)
conunection, an RS-232 connection, an Ethernet copnection
on a properly equipped device, or similar bardwired conpec-
tion, While these interfaces range from meoderately paced to
the extremely fast, they are exceptionally reliable, at least
while the counection is in place. Unfortunately, few euviron-
ments are well suited to te{henng a handheld to allow a
continnous wired conuection.

It can be seen that perhaps the greatest drawback to using a
handheld for data gathering as part of a larger system are the
Iimitations o'f the data link: 1) it is u”}iik""v that the data link
will always be availabie; and 2) the bandwidth of most of the
practical wireless options is westrictive. Presently there are
two methods for dealing with the problem of data link avatl-
ability. In one scheme, data is transmitted as it is collected.
The advantage of such a scheme 35 that the database is
updated in real time and represents current data. The disad-
vagiages are, for all yraf ctical purposes, the scheme 1s limited
o systems using ¢ ss interface and wher the wireless
itnk 1s not oper: ﬂxmml generally data cannot be entered.

o

A
i
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Alternatively, entered data can be stored locally on the
handheld and transmitted in a batch process when a huk is
established. The advantage of this system is that it is tolerant
0 f’v’ips 10 the comunrication link and works well with wired
transfers of data. Unfortuately, data is not delivered in real
time and the data base may be somewhat stale, depending on
the length of time between the collection of data and the
presence of the link.

The issue of bandwidth may be problematic on sevi
fronts. If programs are updated periodically, the entire pro-
gram st be sent and the time o reload may be objection-
able. In the oppostte direction, if large amounts of data are
collected, it raay be time consuming to send the data collected
from the handheld to the serve t, particularly when performed
in a batch fashion.

It is thus an object of the present invention o pr

operating system for a handheld comaputer which wil
program o execute on any handheld coniputer,

It is a frther object of the present invertion to provide an
operating system for a handheld computer wherein program-
ming chaages will only necessitate incremental transters of
program instructions

It is still a further object of the present tnvention to provide
an operating system for a handheld computer wherein files
may be trausferred among devices without a translation or
CONVErsiomn.

itis yet a further object of the present vention to provide
an operating system for a handheld computer wherein pro-
gramming steps and data are tokenized to reduce the load on
a commuuication channel of finite bandwidth.

it is yet a further object of the present invention to provide
a system of networked cmnyumrs‘ mwhich modificationsto a
computer program for a remote computer are sent in real time
1o the remote computer and are -mplm nted immediately
and seamlessly without the requirement of user installation.

aral
A

ride an
fallow a

T8I0

SUMMARY OF THE INVENTION

The present invention provides a systern and method for the
management of information which solves the probleris and
alleviates the needs discussed above. In its broadest sense, the
sresent uvention is a method designed to accomplish the
following:

1) Allow any computer(s) (desktops, laptops, handhelds,
pertables, ete.) fo be used to capture information;

2) Transfer the wnformation to a data center (via file transfer
rethods such as a network, 1o nchude, but not necessar-
ily, Internet based} in a form that the data center can
recognize;

3} Allow another computer{s} fo access the information and
download it from the data center 1n a format that can be
readily used regardiess of the format in which the ongi-
nal information was gathered,

Ina preferred embodiment, a server is loosely networked to

a phurality of computers (haudheld, laptop, or desktop}. Each
cornputer is equipped with an operating syster which atlows
COrMOn programuing o execnte on any device, regardiess
dware differences or native operating system differ-
s among the plurality of devices
With regard to the present invention, the term “loosely
networked” 1s used to describe a networked computer system
wherein devices on the network are toleranyt of intermittent
network connections and, in fact, tolerant of the type of net
work connection available. In particularn, i any corumunica-
tion connection s available between devices wishing fo com-
municate, network transmissions occur normalily, i real time.

<
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Ifa nf*twork connection 1s unavailable at that moment, the
information is temporarily stored 1u the device and later traus-
mitted when the connection is restored. Unless otherwise
specified, heremalter the terms “network™ or “networked”
refer to loosely networked devices.

Thus, the operating system may be thought of as device
indifferent and communication channel indifferent. In the
preferred embodiment, any computer can execute any pro-
gram developed for the inventive systern and will communi-
cate with other members of the system through any commu-
nication method the device can find available.

The operating system provided 10 each computer device
allows the use of a common instruction set in any such device,
regardiess of compatibility issues between the devices,
wherein “istruction set” is used herein to mean the com-
mands, kk‘i’r etc., that are recognized by the operating
system as vahd ns-rmm)nb Unlike couventional computer
pro gmr‘u th e operaiing system emploved in the inveniive
system aliows incremental changes to the program without
the need to reload the entire proor'\m Additionally, a pro-
gramming change made at a central office will antomatic aJV
propagate to loosely networked computers  dispersed
throughout the field.

in one aspect of the invention, branching logic depending
on the prograws are created for handheld or other computer
devices by simply entering questions and providing response
specification, in the forru of @ questionuaire, for the end-user.
Thns, no particular prog “.m\mng skill is reguired to generate
programs for data gathering. As will be appreciated by those
familar with data collection, data can be collected by posing
a series of questions, or otherwise prompting for specific
input from the user, as in the manner used with paper forms.
A umuber of useful subsystenis, which may already be
present in the handheld device, or easily added later, may be

utilized so that at least some of the information which i
respoustve to the designed guestionnaire may be collected
antomatically rather than entered n-anua}lx, e.g., time and

ate, position information it the device h\dhd&x a GPS
coive

r aspect of the present mvention, the prograrn and
user responses are coded in such a fashion as to substantially
uce the bandwidth requirements of the network connec-
ton. Since many of the networking options ior handheld
devices provide limited bandwidth, bcbt use may be made of
the available throughput by coding, or tokenizing, program
information and responses.

In practice, a program is created by entering a ser
prompts and providing direction for how the system is to
respond to le’UCu.LJf responses. This process of data gather-
g may then be perfored by a person having no program-
nring skill whaisoever. The progran: may then be sentto all, or
selected, coraputer devices on the network. Those devices
having a connection may immediately be vpdated. Thos
devices in which a network connection is temporarily not
available will be vpdated when the connection is pext
restorved,

The user of the computer device is then prompied for
specific iuput. As the user exters data, if' the network connec-
tion is available, the information is immediately sent to the
server. i the network connection 1s nuavailable, the raformna-
ti()i’\ is stored Iocally in the handheld device and sent upon
restoration of the network conpection. Atthe s the infor-

mation is typically processed upon receipt such that users of

the data have real time, or virtually real time, information
available.

In apother aspect of the invention, the inventive system
may be provided to end users according to an apphication

o

o

Hes of

o

o
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service provider (“ASP”) business method. ASPs are ax

emerging trend in the computer software industry. Tradition-
ally, a company seeking a sofiware solution would either
acquire 2 preprogrammed package which suits 1ts needs or
comtmission the progeamuming of custom software. In many
instances prepr ugmnhncd software is unavailable or requires
100 many compromises to be attractive. {n either case, the
software is purchased and, invariably, represents a large capi-
tal expense to the company. Once purchased, modifications,
evolotional upgrades, changing management practices, and
the like, result in additional expenses to keep the sofiware
up-to-date

I contrast an ASP typically provides software on a pay-
you-go basis. An ASP typically provides custom, or semi-
custom software fo companies. Hach user is billed for the time
it uses the software. The dd,vamaoes to the end user are obvi-
cus. There is no crippling up-front expense, modifications
and upgrades are the f(‘ﬁpur“l-bi ity of the ASP, if'the sofiware
does not perform satisfactorily the customer simply walks
away and never incurs larg KpEnse s. On the ASP side, the
software vendor enjoys recurring income and the ability to
dapt the same sofiware model o oumerous customers.
While differing slightly from the traditional ASP model, the
present invention is particularly well suited to a per-transac-
ion billing model

With regard 1o the current sysiem, an ASP can provide a
web site which allows users to build an application on line,
possibly without incurdng any expense. Onee the customer is
nisfied with the prograrg, it can antomatically be deployed
to designated computer devices within the systern. When a
user provides iuput, the computer device can find a direct
network connection to the ASP or, more Hkely, find an Inter-
uet counection and report the data to the ASP via the luternet
connection. Cnce recerved at the ASP, the data can be pro-
cessed and 15 available for viewing or use by the client virtu-
ally instantly via the Internet. Thu qata entered at any loca-
tion may be viewed by the chent in real time, worldwide.

Further objects, features, and advantages of the present
invention will be apparent 1o those skilled in the art upon
exaruining the accompanying drawings and wpon reading the
following description of the pim\,rrcd, embodinents.

BRIEF DESCRIPTION OF THE DRAWINGS

FI1G. 1 provides a diagram of the inventive system.

FIG. 2 provides a diagram of the inventive systen: as used
for form creation.

FIG. 3 provides a diagram of the inventive s
fwmfurm& ion collection and review.

FIG. 4 depicts a sequence of tasks for collecting dat
throu gh the use of prior art systens.

FIG. 5 depicis the tasks of FIG. 4 vtilizing the iuventive
systen:.

FIG. 6 is a work tlow diagram of an embodiment utilizing
the inventive syster.

vstem as used

12

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Before explaimug the present mvention in detad, 1 1s
imiportant to understand that the invention is not Hmited in its
application 1o the details of the construction illusirated and
the steps described herein. The invention s capable of other
embodiments and of being practiced or carried out in a variety
of ways. It is to be understood that the phraseclogy and
terminology emiployed herein is for the purpose of descrip-
tion and not of himitation.
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Referring now to the drawings, wherein like reference
aumerals ndicate the same parts throughout the several
views, a diagram of the inventive system s shown in FIG. 1.
lvpma]w the system for data management 18 inclodes: at

24 preferably havmg an Internet connection
28-32

26, a 7 of handheld computers operated
remotely from server 24, each handheld 28-32 including a
network connection 34- z8 respeciively, for loosely network-

ing handhelds 28-32 1o server 24; and a computer 22 con-
necied to the Taternet E‘ providing adwministration of the
tern and for reviewing data collected by the system.

" Server 24 s shown preferably connected to the Juternet 26
and loosely networ k{zd to handheld computers 28-32 through

connections 34-38, respectively. As will be apparent to those
skilled in the art, net ‘01}\ connection 26 could instead be
local area network or a private wide area network. Similarly,
conuections 34-38 may be any one of a number of optional
nnections which ulitmately connect a remote device to
v way of example and not Hmitation, connection
be a simple dial up connection through a conven-
tional telephone line to connect handheld 28 directly to server
24. At the same time, connection 36 conld be aninfrared (JR)
conuection between handheld 38 and a desktop computer {not
shown) which in turn, is connected to server 24 via the Inter-
net. Connection 38 could be a wireless modem, i.e., 3 COPD
interface, a CDMA interface, 2 GSM interface, an analog
cellular modem, or the like, which either establishes a direct
conuection with server 24 or establishes an Internet connec-
tion to reach server 24 via the {nternet. Other options would
wchude a wireless LAN connection, a direct RS-232 conuec-
iion, a docking station connected to a desktop computer, ete,
1t should be noted that, regardless of the type of connection,
handhelds 28-32 are ultimately conuectable to server 24 n a
loosely networked fashion.

It should be noted that handheld computers s 28-32 need not
be the same type, or even compatible devices. As a part of the
inventive system each remote device, preferably a handheld
computer, is provided with an operating instruction system
{(“0I8”) which overlays its native operating system. Once
equmped with the GIS, a remote device can be programmed
according to methods described hereinafier. Any program
developed under the tventive system will run on any hand-
held computer equipped with the OIS and files on one such
handheld will transfer freely to any other handheld or any
computer connected o the inventive systew.

As noted above, with regard to the present invention, the
term “loosely networked” is used 10 describe a networked
computer system wherein devices on the network are tolerant
ofintermitient network connections. In particular, ifany com-
runpication connection 1s available between devices wishing
o communicate, network transmissions occur normally, in
eal time. If a network connection is unavailable, the infor-
”natmms\empotauw stored n the device and Iater transmit-
ted when the connection is restored. Unless otherwise speci-
fied, hereinafier the terms “petwork”™ or “networked” refer to
loosely networked devices.

it should also be noted that the inventive systern 1s indif-
ferent as to the particular fype of comumunication chanuel
used for connections 34-36. Th.}s, by way of example and not
limitation, while connection 36 might today be an IR link to
adesktop computer which accesses server 24 via the Internet,
tomorrow, handheld 36 might establish a connection 36 with
server 24 via a CDPD wnterface. The particudar Hink selected
will be the first available link.

The inventive system may be thought of as aking on two
et modes of operation. Fi s shown 1 FIG. 2, the
st provides an administrative function. From any com-

,..

2]
[y

o

2,816 B2
8

puter 22 connected to the Internet 26, a
server 24 to administer the roventive system. Administration
irvolves tasks such as form creation, management, and vali-
dation; user setup, and ruanagement of system security.

interms of the pre’»;ent inveution, handheld coraputers are
favored for their portability and their nsefulness in gathering
data from the field, whether the field is a stockroom for a
manufacturing facility, a production floor, a delivery site fora
product, etc. More generally, field locations are typically
areas where people work without the conveunience of a desk-
top.

According to the preferred arvangement, data may be gath-
ered by prompting the user via the handheld 28 with a series
of questions or statements, each of which cails for a response.
""" series of guestions or staterients will have been con-

structed on computer 22 and reduced to tokenized form for
transmnssion to the handheld 28. For purposes of the 1ostant
disclosure, {he series of questions/statements will collectively
be referred 10 as a questionnaire. As will be discussed in
greater detail below, the questionnaire is actually designed to

G

include internal branching logic which is implemented by the

client can access

-()] S E'{ence, with -“e'*a“d to the present wvention, the terms
“program” and “form” are used interchangeably with gues-
Honnaire.

An iaportant aspect of the invention is the ease with which
a client can create a form and distribute the form to the
appropaate handheld devices in the field. Continving with
FIG. 2, typically a clientuses a computer 22 having access 1o
the Internet 26 to communicate with server 24. As part of the
adraindstrative fupetion provided by system 18, coruputer 22
provides a web-based interface which allows a client to create
a guestionnaire. As a first step, preferably, the cheut selects a
type of gquestion frow a list of standard guestion types. This
15t would inclnde aliernatives for the way the guestion 1s
posed to the user, for example visual or vocal, and the type of
answer to expect, whether yes/neo, multiple choice, narrative,
wumerical, ete.

As the client creates a list of questions, symbels from atool
bar may be used to control conditional branching based on the

user’s response. As the client enters guestions and selects
response types, server 24 builds a stack of guestions and
responses, and assigns indices, or tokens, which point to each
question or response. Fach token preferably corvespounds to a
logical, raathematical, or branching operation and 1s prefer-
ably selected and made a part of the questiounaire through a
graphical user interface. By this mechanisin, a user s able to
create a se i(;“; of questions, the precise nature of which is
dependent oun the user’s responses. Fot e"»('imp e, the ques-
tionnaire d(‘ ner might desire o create a form that asks the
user n:hiierem Huemon.n epending on whether the nser was
male or female. In order to do this, the designer would enter
the questiom {“Are you aman or wornan?”); selecta response

{a “pop up” list of two entries male and female); select atoken
{branch if rr‘ale ™}, assign that token to this qk estion; and,
ecify an “end” locaton for the “branch” {1e., the first

gquestion 'ed of “males™)
When the questionnaire 4(} is complete, server 24 sends the

stack of guestions and defined responses 1o the apnmpua
handheld devices, as repr a,bmtu. by handheld 28, via the
1 (:-s;eEynetworkedcmmec'mn 34. n’iddi\i()n, server 24 sends

the operating logic for that questionnai ire, which is simaply a
fist of tokens wlnuh point 1o the questions and responses 1o

each question as well as tokens for program control or ruath
operations. As will be apparent to those skilled inthe art, if a
question or wsponse is repeated within the questionnmre,
unly a pointer need be repeated in the program list, not the
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According to another preferred arrangement, there 1s pro-
vided a system, substantally as defined above, wherein the
questionnaire which is transmitted to the handheld can be
werementally updated on each networked handheld 28, rather
than resending the eptire questionnaire. For exawmple, if a
question is modified or replaced, the new question and a new
fist are the only informat ton which need to be transmitted to
the handheld device 28. This incremental update capability
dramatically reduces the quantity of computer instructions
regquired 1o update a form. It should be noted that, if conuec-
tion 34 is present, the program update will take place virtuaily
at the same time the chient finishes questi()nmiire 48 at com-
puter 22. If the network conneciion is unavailable, the update
will happen automatically as soon as the connection 34 is
restorved,

Torning next to FIG. 3, in a preferred embodiment the user
will inttiate the executzon of the questionnaire according to
instructions previously provided 1o him or her, For example,
the user might be wstructed to initiate the questionnaire as
soon as he or she pulls wto the drive-in lane of a take-cut
catery, This would be the case if the questionnaire were
designed to collect information regarding service at that
establishment. In such an event, the questionuaire might con-
tain questions related to service time, cleantiness, friendliness

{ the emplovees, etc., all of which would potentially be of
imerest to the owner/client. The user will preferably respond
o ecach question i turn, the guestious heing presented

according to the logic defned } by the chient and built into the
questionnaire. In some instances, the text of the question
raight instruct the user to perform acts and/or wait votl a
certain event happens betfore recponiir‘b (e.g., “Pullupto the
take-out window. How long was it before you received your

Thi
i

order?”) The user’s respouses to the ttems in the guestion-
naire are stored within the handheld 28 as they are collected
{n sorue cases, the questionnaire logic maght allow the user to

skip guestions and (optionally) return to them later. Addition-
ally, the questionnaire desigoer might inclnde a token that
initiates a final review of the data collected from the user in
this instance to make certain that all “required” questions,
{which have preferably been so designated by markiug them
with the appropriate token) have been answered. Failure by
the user to respond to arequired question will result in the OIS
prompting the user again for 3 respouse.

Several "},ti()nb are available for the transmission of
respouses from handbeld 28 1o server 24. Virst, regardless
the availability of conunection 34, responses may be stored
locally at handheld 28 until the form is fully ¢ wmple-cd and
then sent as a bateh to server 24. This transfer may opticnally
occur automatically, or upon direction of the user as ;emﬁed
by the chent during the creation of the form. [ the Hnk (s e
available at the time of co nmk‘tmn of the form, transmis
will be automatically delayed until connection 34 is restore c.

Alternatively, selected r \,kpomes or all responses, may b&i
configured to transmit immediately tpon entry, asstming
course that connection 34 is available. This option is pamcu--
larly tmportant where the user of handheld 28 has entered
information which might be indicative of a problem with a
process or indicate an emergency. Again, if connection 34 is
unavailable, immediate transmissions will also be delaved
unti a connection 1s available.

As data from a handheld is recetved at server 24 it is
processed, as necessary, and placed in a database where it can
be accessed via the Internet 26. A client can then use 2 com-
puter 22 with Internet access 1o review or use the data from
virtnally anywhere in the world.

Torning uext to FIG. 4, whereln a prior art system built
arcund paper forms is shown, in the past, a paper form had to
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be created, printed, and delivered to a user of the form. Armed
with the form, the user had to complete the assigned task and
complete the form reflecting observations made during the
task. 1{ the user delaved 1n illing out the form, these obser-
vations were subject to the inaccuracies associated with
human memory. A completed forr was then typically deliv-
ered o yvet another person for data entry before the informa-
tion was finally available to others in the company. As will be
appreciated by those familiar with such operations, whether 2
result of unreadable forms or a result of homan error at data
eniry, this step is responsible for a significant level of errors.
Porping nexttoF [(r,S,in contrastio prior systems, with the
present system, a form may be euntered on-line, the form is
automatically sent to the handheld computer of the user,
usnally within seconds, the user enters date directly at the
locationn of the user’s assigned task, eliminating memory
errors, and made available to others 1o the organdzation n
virtually a real time fashion. Thus, not only is the data almost
instantly available, at least two sources of error, the memory
of'the user and data entry, have been eliminated

Apn example of where the inventive system is particularly
usefid is 10 the area of mystery shoppers. Many restanrant
chains and vetail chain stores emaploy mysiery shoppers 1o
hatro one of the chain’s estabhishments and report onthe
experience. In the area of fast food, a mystery shopper nuight,
for example, use the drive through window to purchase a
breakfast sandwich and a cup of cotlee.

Prior to the trip to the restaurant, an emplovee of the client
restaurant develops a questionnaire and enters it on the web

site of the ASP that {s providing the ruystery shopper support
service. In this case, the restavrant is interested in the waiting
time of their patrons, the service provided to their patrons, and
the quality of the food served. A guestiounaire is de ed 10
chicit such information from the shopper/user. The resuits of
the wystery shopper’s experience will be compared o quality
standards established for the entire chain and used to rate the
franchisee/owner of particular restaurants.

As the mystery shopper enters the parking Jot, the shopper
will be prompted to enter a store sumber or location. If the
handheld cowputer is equipped with a GPS receiver, tins
information could be entered automatically. Of course the
time and date from the computer’s real time clock are pref-

erably recorded in the form. As the shopper reaches the end of
the drive through line, she btdr*.s a timer on the hand held
coraputer, pre ferab Iy by “lapping” on the face of'the handheld
in the appropriate region of the screen. W hc,n the speaker is
reached, the first timer is stopped and a second timer is
started.

It the shopper is asked to wait before ordering, a second
timer is started and a third trer is started. Upon a request for
her order, the mystery shopper stops the previous timers and
vet a fourth timer 1s started. She orders her breakfast sand-
wich and coffee aud pulls forward in line. While
line, the handheld computer asks if the speaker
clearly understood, if the ruenu was in good shape,
area around the menn appeared neat and clean.

Upon reaching the window, the shopper presses a button
which stops the fourth timer and starts a fifth timer. As her
money is taken, the fifth timer is stopped and yet a sorth timer
1s started. She pays with a twenty dollar bill aud, uponreceiv-
ing her change, notes the accuracy of her change, whether the
person at the window is pleasant, stops the sixth timer and
starts a seventh timer.

Upon recetving her food the seventh timer is stopped and
1e pulls into 2 parking place to sample the food and measure
the temperature of the coffee with a temaperatwe probe
atiached 1o her handheld cornputer. After entering her impres-
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sion of the sandwich, the computer asks a few questions about
the purnber of cars in the parking lot and the general appear-
ance of the store.

As the shopper enters the last response, the CDPD modem
attached to her handheld contacts the ASE aud delivers the
collected data which is forwarded to a database where it is
sessible by the staff of the restanrant chain, only secounds
after the shopper has taken her first bite of the sandwich,

Note that the user’s interaction with the handheld in the
previous example was all defiued by logic that the client has
incmpc)rated nto the quf*st;onm re when it was designed.
The text of the directions to the user {e.g., “Pull vp 1o the
drive-in window.’} has been designed into the quesiionnaire.
Additionally, preferably there will be tokens that represent
“timers” which are desigued to make it easy for the vser to
enter elapsed time information in response 1o a question (€.g.,
the user might be asked to tap the screen a fiest time to start the
timer rupning and a second time 1o stop it, with the elapsed
time being automatically calculated and stored as a response
o a client question). Clearly, a goal of' the instant systeni is to
provide a client with the tools necessary to quickly and easily
construct a complex questionnaire which presents the user

plere

with questions which are adaptively selected according to the
wishes of the designer.

A second example of where the tuventive system is par-
ticularly usetul is the area of wransfer by a medical service
provider of a patient’s medical information to an wsurance
company following treatment. In this example, data is
exch'mged between computers (handhelds, desktops, lap-

tops, etc.) at different locations in a secure manner without
prowdmg an outside party access to the secure internal cons-
puter network of the medical service provider (MSP). The
medical service provider is preferably a hospital, however, it
1s understood that this term could include clinics, minoreme
gency centers, physician’s offices or any stich provider of
medical care/ireatment.

Modern ruedical service providers are continually striving
0 develop wmethods of transferring medical records and data
to insurance companies for rapid claims processing which
requires the minyomm of mannal forms generation, haandling,
processing, and data entry. Moreover, pressure, both publicly
and legislatively, is being appl-céi to the healthcare industry as
a whole to protect the privacy of this data including confiden-
tial patient information. As a result, transmission of medical
wiormation in secure, generally encrypied formats s
reguired. However, such methods of data transfer require a
high level of coordination between the medical service pro-

viders and the instrance companies, both of which are rehiue-
tant to allow the other, and especiaﬂv third parties, access {o
their databases and network hardware necessary to achieve
these levels of coordination.

The present system can be employed to manage the data
flow 1n a2 manner that provides secure data transfer between
parties without the necessity of either party allowing ocuiside
access 10 its respective data storage systems. o this embodi-
ment, the medical service provider can use the system to
design or update the medical forms as described above or
contract with the ASP to develop and update such forms

Referring to FIG. €, a systern diagram is shown depicting
ruedical s s provider 128 (MSP), ASP 136 and insuwcance
companies 148, 142, and 144, As stated, the medical forms
can be designed and/or updated seamlessly by the MSP or
ASP as shown in 122. The computers of MSP would be
eguipped with the wventive QIS thereon to allow forms
design, branchiug logic, and crypiic data transferat 122, Once
the ‘nedical h,r”n is designed, medical information can be
entered onto the form(s) in the system following treatment by
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the MSP. Once entered, the data is converied to tokenized
form by the OIS forencrypted transfer to the ASP 136 accord-
ing to step 124, In this way, a patient’s medical data is con-
tanously, seaxulessly and securely ransterred between MSP
128 and ASP 136,

Once the ASP 138 receives the toke
128 pursuant to iransfer 124, the data is stored in a standard
database or a database customized for each insurance com-
pany within ASP 138. {n a preferred arrangement, the ASP
will then alert one or more of'the relevant insurance providers
149, 142, and/or 144 that data is present and availabie for
immediate retrieval from the datal [ the

ized data from MSP

se of ASP 134
alternative, the systern could be embodied such that insurance
providers 148, 142, and 144 would periodically query ASP
13¢ on a set time interval regarding the presence of informa-
iof.

At the time insurance providers 148, 142, and/or 144 are
aware that data is present and available from ASP 134, the
insurance provider can access the ASP via a global computer
network such as the Juternet for retrieval of such information.
Typically, access 1o information maintained by ASP 138 is
restricted by password or other similar security measures.
Insurance provider 148, 142, and/or 144 can then download
data from ASP 136 which is either c*)urwpud in a standard
format or in @ format which {s customized for the usurance
provider {(and may alsc be encrypted). The download step is
depicted by arrows 132, 134, and 136, respectively.

To this embodi ment, the customer of ASF 139, typically
MS5P 126, would be billed for the transaction or by the vohume
of data transmitted.

Accordingly, a secure method of transfer of medical infor-
mation bebtween MSP 136 and insurance providers 144, 142,
and/or 144 is defined using the wethod and apparatus ()f the
present invention.

By way of example and not Biruitations, vagous preferred
embodiments of the instant invention will include a number
of desirable features or traits such as: 128-bit CerticomT
end-to-end wireless security; ability of the administrator to
clean erroneous data: all data and administrative transactions
on one or reore secue servers; form guestion responses are
time stamped: centralized online repository of all form
responses; the complete form is available forreview orupdate
on the Web; context-sensitive he‘p from the customer’s per-
spective, the system is scalable and flexible; users, qucs.-oq—
naires, and responses manageable as gronps; data exportatic
to CSV, XIS, XML, as well as any other format or extemf:l
app rlication; ability to define muliple form administrators;
orms deplovable wirelessly over the Tnternet; ervor checking
for dropped connection in a loosely networked environment;
a provider of the service cau offer secondary services such as
form design consulting services; partially completed forms
can be saved and restarted; OIS aliows data to be gathered in
virteally any form factor, i.e. web, handheld, phone, Lipt()p
and the like; the client can ;mpa,ct individual responses from
a forre; multiple forms canbe made available onsarse device;
online data report generation and publishing from gathered
responses; optional authentication of users; respon an be
subjected o bounding and validation logic; real-time acces-
sibility to form responses from aun Internet conpected desk-
top; responses retrievable or accessible ¢ *Jy\vhere in the world
via a provider’s web site; tobust gues tion branching logic;
unlimited administrative control of the user, e.g. a user can be
prevented from corupleting a form xuore than once; adminis-
irative hierarch 1y allowing some administrators o Vlt,W ﬂther
admindstrators” data, ifallowed; v
the need for client installatio
responses; user interfaces

.-\

ved

1

jalgaist

dable wi

h corporate 1dentity;

RPX-1003, p.1137



T 1

US 7,822

ability to clone, or modify, existing forms into a new form;
ability to create summary reports with wmformeative charts;
customizable reports can be designed to meet clients” specific

needs; definable start and stop dates for forms allow control of

a time {frame over which date can be gathered; ability to
include pif'mfeq in questions; responses from vanous forms
can be merged o a common repott; phone call completior
of forms; administrators can be provided with predefined
question and form libraries; res ponses can be reviewed prior
to submiitting; print form re sponses from the remote com-
puter; administrative control of questionnaire aesthetics: soft-

ware ¢ ‘ie\’e:a,pers kit cau be provided by the service provider;
1angua<_>e controls available during guestion development, 1.e.
spell check, thesaurus, .m%ld.mu of muiti-language forms,
extended character sets, efc.; various evenis can be triggered
from within a form; and reports can be viewed on the remote
computer.

Thus, the present invention 1s well adapted to carry out the
objects and attain the ends and advauntages mentioned above
as well as those inherent therein. While presently preferred
embodiments have been described for purposes of this dis-
closure, munierous changes and modifications will be appar-
ent to those skilled in the art. Such changes and modifications
are encompassed within the spirit of this jnvention.

What is claimed 1s:

1. A method for managing data mx,ludmb 11

(a) creating a guestionnaire comprsing a
tions;

(b)Y tokenizing said questonnaire; thereby producing aplu-
rality of tokens representing said guestiormaire;
(¢} establishing a first wireless modem or wireless LAN
network connection with a remote corng g device;
(d) transmitting smd plurality of tokens 1o a remote com-
puiing device via said first wireless modem or wireless
LAN network connection;

(e} terminating said first wireless modem or wireless LAN

network connection with said remote computing device;

(f) after saxd first wireless modem or wireless LAN net-
work connection is terminated, executing at least a por-
tion of said plurality of tokens representing said ques-
tionnaire at said remote computing device 1o collect a
response front a user;

{g) establishing a second wireless modem or wireless LAN
network connection between said remote compuiing
device and a server;

1 ps of:
of ques-

(k) after said second wireless ruodem or wiceless LAN
network conuection is m-'ibhshed trausmitiing at leasta

ser to saxd server via
eless LAN network

portion of said response from the s
said second wireless modem or wi
connection; and
(1) storing said transmitted response at said server,
2. The method for managing data of claim 1 firther com-
prising the step oft
(1) translating said response o a format recoguizable by a
particular computer progrant; and
{k) accessing the trapsiated respouse from a computer
executing said particular computer program.
3. The method for managing data of claim 1 wherein step
{(a) mehdes the substeps off
(a) creating a questionnaire by:
(1} entening a serles of questions
design computer program;
(11} 1dentifving within said ques
puter program the fvre 8
question of said series of g

0o a questionnaire

onnaire design oo~
1 response allowed for each
nestions; and

14
1i1) identifying within said questionn
puter progears a beanching path 1 s
for each possible response to each g
series of questions.

{ aire design com-
id guestionnaire

1on of said

uest

[

s

5 4. The method for managing data of claim 1 wherein step

(b) includes the substeps of:
{b}tokenizing said questionnaire thereby produ\ ing a phu-
rality of tokeus representing said questionnaire by:

N {1} as gm at least one token to each question of said
’ series of questicns;

(i) assigning at least one token to each response called

tor 1a said series of questions to identify the type of

response required; and
5 (111} assigning at least one token to each branch in said
questionnaire to identify the required program coutrol
associated with said branch.
5. A wmethod for modifying a questionnaire used i data
management according to the method of claim 1 including the
p steps of:
(a) making at least one incremental change to a por
the guestionnaire;
(b) tokenizing said at least one incremental change to said
quc wonnai
{(¢) transmitting at least a portion of said tokens resulting
trom step (b) to a remote Ioosely networked computing
device, said transmitted tokens comprising less than the
entire tokenized questiounaire; and,

(d) meorporating said transpuitted tokens into said gunes-
tionnaire at said lo f-ﬂ;e}“ networked remote ('()mputing
device, thereby modifying said questionnaire

6. A method for managing data according to claim 1,

wherein sad first wireless modem or wireless LAN network
connection and said second wireless modem or wireless L L‘s’\l
network connection are a same wir wdern or wireles
LAN network conunection.

7. The method of clatm 1 further inclnding performing at

least the steps (¢)-(k} for at least two different remote com-

ion of

e

i

40 puting device types using the same tokens.

8. A muethod for managing data transfers between comput-
ers including the steps off
(a; creating a questionnaire at a tirst site ina first computer;
ff-lsen-zmg said guestiounaire, thereby
tokenized questionnaire;

producing a

(¢} bringing a remote computer inio electr
cation with said first computer;

rONIC Communi-

(d) transmitting said tokenized
remote computer;

questionnaire to said
{e} removing said remote computer from electrouic com-
O
mumuatmn with said first computer;
) within said remote computer, using said travsmitted
7

tokenized questionnaire to obtain at least one user
respouse;

i

{g) storing said at least within satd

remote COImpuier;

T rESponse

/ing said guestionuaire with increrental changes
ond computer located at a second site;

(1) placing said remiote computer info elecirical comamuni-
cation with said second computer;
s fron cond

(i) transmtiing said incremenial changes sard se

computer to said remote computer;

5 (k) modifying said transmitted tokemzed questionnaire in
said renmiote compuiter Wi ith said nu:rementa] changes,
thereby creating a moditied tokenized guestionnaire;
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(1) removing said remote computer from electronic com-
munication with said second coruputer;

{m} within said remote compuier, using said modified
tokenized questionnaire o obtain at least oue additional
user response;

(1) placing said remote computer into electronic ¢
nication with a server;

(o) trapsmitiing said at least one user response to said
server;

{(p)transmitting said at least one additional user response to
said server,

{q) storing said transmitted at least one user response and
said at least one additional user response at said server;

(r) preparing a report using any of said at least one user
response and said at least one additional user response;
and,

(s) displaying at least a portion of said report on a visually
perceptible mediur;

(1) performing at least steps (d}(p" using at least two dif-
ferent remuote computing device types using the same
tokens.

9. The method for managing data transfers between con-
puters according to claim 8 wherein said first compater and
said second computer are a same computer.

18. The method for managing data transiers between com-
puters according to claim 9 wherein said server and said first
computer are said same compuier.

11. A roethod for collecting survey data froma
prising the steps oft

{a} cre & questionnaire comprising a sexi

oIy~

VSESY COw-

of ques-

tions;
{(b)wokenizing said questionnaire; thereby producing a plu-
id guestionnaire;

rality of tokens representing s

¢} storing said plurality of toke
meditm on a first computer;

{3) placing a handheld remuote computing device into elec-
tronic comnrunication with said first computer;

(e} transrr‘ittilm said phurality of tokens to said hg.ndheld
remoie computing device;

o

o

o

s
i

2,816 B2
16

() taking said handheld remote computing device out of
electronic communication with said first computer;

(g) after said handheld remote computing device has been
taken out of electronic comuuncation with said fiest
compuier,

(g}) execcuting at least a portion of sad pluraiitv of
tokens representing saxd qaest]om 1aire on saxd hand-
held remote computing device to collect a respouse
from a user, and,

{g2) storing withiu s
response from the user;

(h) placing said handbeld remote computing device into
electronic commumication with a second computer;

(1) transoutiing at least a portion of said response stored
within satd handheld remote computing device to said
second computer; and,

(i) forming a visually perceptible report from any of
least a portion of said response so transmitted.

2. A method for collecting survey data from a user accord-
ing to claim 1§, wherein step (j) comprises the step of priuting
a report from any of said respouse to transmitted.

13. A method for collecting survey data froma user accord-
ing to claim 11, wherein said first computer and said second
computer are a same computer.

14. A method for modifying a guestionnaire used i data
management according to the method of claim 11, further
comprising the steps oft

(k) making at least or
said questionnaire,

{1} tokenizing said at Jeast
questionnaire;

{(m) transmuitting at least a portion of saxd tokens resnlting
from step (k) to said remote he md )i(‘: computing dtawce

saad transmitted tokens comprising less than the entire
tokenized guestionuaire; and,

{(n) incorporating said transmitted tokens into said gues-
tonpaire at said remote cmnp'x\ing device, thersby
incrementally changing said questionuaire.

ce said

id at

¢ incremental change to a portion of

one incremental change 1o said

% ok %k k%
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Ask me about:

gg{ jgé?gg% Smart Answers Fast! | SHOPPING
® HEALTH

BUSBINESS
FUN
THAVEL

Just type a question and click "Aski”
For example: What ima is it in London? 8z

HOME-ABOUTSHELP

1 Check my spelling

p Now User Tour
Leam to gat the What People are Asking! fia
mast out of Ask Where can | find

Jeeves in three information on the
easy sieps. sport bicycling?

<]

p Play a Game

Test your wits and
fatinch into an p Funny You Should Ask:
interactive
re N ¥
adventure Here ara f\.membe{s
rmost popular gusstions!

b E Postoards Question of the day: ﬁﬁ?
Touch a loved one, Where can | get
have some fun, investing information’?

spread the word
about Ask Jeeves!

lNickﬂames H Search |

l l iAsk\Eeevas}

©  AskJdesves, inc. Al rights reservad.
Ask Jeaves is a registered trademark of Ask Jeeves, inc.
g .
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92

More Answers

You asked: is it raining in seattle
P know the answer to these guestions. Please click the
best one.

button next to the

¥ What is the weather forecast for the city of | Seattle, WA ]‘P" E ?

You may also be interested in the answars o thase guestions:

y Where can | find the |v| ?
¥ 7
Where can | see a city guide for | Seatfle IVE 7
Whare can | find information on visual arts inE Seatile EVI ?
How can | find the night fife in] Seattle EV l?
3 Where can | find information on parforming arts EnE Seattis §v] ?

» How can | find a§ Afghan lvErestaurant in Seattle 7

When can | attend aI a cappelia E‘V iperformance En[ Seattls, WA Eﬂ ?

2 Where can | find a concise encyclopedia article mE Seallle ;3[ 7

FiG. 3
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Ask Jeeves - More Answers

Jeeves has 2 answers to the guestion: What is the weather
farecast for the city of Seattle, WA?
Here they are with some brief descriptions.

"WeatherCo." Perscnal Weather Pages

5 day forecast from "WeatherCo.". 8-10 day forecast and hour-by-
hour forecast also available for free, along with various other
weather information. Pay subscriptions give you access to aviation
info, eic.

American Weather Provider
Weather in American cities.

© 1896-1989 Ask Jeeves, Inc. All righis reserved.
Ask Joeves is a Trademark of Ask Jeeves, Inc.
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GRAMMAR TEMPLATE QUERY SYSTEM

BACKGROUND OF THE INVENTION

The present invention relates to information guery sys-
tems in general and to inferactive query systems more

particulady.

With the increasing popularity of the Internet, the glubal
miternetwork of mtworkb many services have co
being that seek to provide information for users of
services. One such service is the GOPHER service, wherein
a user is presented with lists of wformation in the form of
menus, and the user is provided with options to select a
menu item, which might o another menu or o 2
document of interest, or {o inttiate a search with a particular
set of keywords. The GOPHER system was primarily text
based, with the underlyiag structure betag directories ou file
servers, usually spanning many interlinked and independent
SCIVers.

With the advent of a more graphical interface, many such
search services continue today, albett with a graphical inter-
face for use with a Web browser. Here, “Web” refers to the
byperlinked collection of dynamic and static hypertext pages
available over the Internet using the HTTP (HyperText
Transport Protocol) and commmonly referred to as the “World
Wide Web” or “WWW?”, and a2 Web browser is a client
prograre which allows a user to navigate the Web.

A typical f\av;;.,aﬁm involves sefting up ap initial query

lead

with 2 set of search terms and viewing the resuits. If the
results are provided as a hyperiext page, the user can then

select a link on that hypertext page to view the resulis in
more defail.

A disadvantage of searching using search terms is that the
English language is imprecise without context and comput-
ers are not good at context. For example, asking 2 human
librarian about “freedom and values in the Victorian era”
might yield a book of essays on what the social mores were
in the Iate nineteenth century in Europc and North America.
However, performing 2 search with a search engine agatnst
a database of documents might result in the computer
returning listings of e I estate vahwes for homes with
Victorian architecture in Freedom, Califl

Many providers of search services have attempled fo
autornate the process of detenmining the proper context of 2
query 30 that the correct meantng is ascribed to cach term.
For example, a server might be programmed to note the
ambiguity io the term “Viclogan” and to further note that

“era” refers to a time per""-d and therefore, “Vicmrian”
should be interpreted as the time period. Such proc rg 18
quite complex and often still fails 1o understand the context

in which the user asks the guestion.
SUMMARY OF THE INVENTION

Ope embodiment of an informabion server acconding to
the present invention directs users of the information server
to desired sources of information where the desired source
of information are determined, at least in part, based on user
input. The information server includes a query input
processor, a question processor agd an answer processor.
The query input processor is used for aceepting an inttial
user query. The question processor processes the inttial user
query to identify a set of possible well-formed guestions
sﬂected from the qucs‘{"on database, where a well-formed
nestion 1s a guestion n the database that 18 coupled o at
t one answer reference, The answer reference 1s typically
cither an answer or a pointer to a possible location of an
ARSWET.
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In a specific embodiment, the information server is
coupled to the Internet so that users can pose questions using
a Web browser from any oternet-counecied device. Insome
systerns, the question Processor includes a tokenizer for
tokenizing the lmtial user query 1o a list of words, a parser
for generating 2 syniactic structure from the fist of words
normalizer for reducing the syntactic structure 1o a canonic
sy-'xi‘ictic structure, and a matcher for matching the canonical
syntactic structure agatust & semantic network to obtain a
weighted list of well-form w0ns representative of
possible semantic mesuings for the initial user query.
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates two variations of an information server
according fo the present invention;

FIG. g} is a block ‘iagram of an HTTP server used to
implernent the information server and

FIG. 3{h} 1s a block diagram of a generalized server user
to implement the 1oformation server.

FIG. 2 1s an illusteation
question entry page.

F1G. 3 is an iustration of one possible
guestion display page; FIG. 3 s an example
display page that might result from the proce
question enfry page shown in FIG. 2.

FI1G. 4 is an illustration of one possible display for an
addional answers p“pe‘ F16. 4 is an example of an addi-
tional answers page that might result from the processing of
the guestion dis in ¥ page shown in PIG. 3,

FiG. 518 a bl(‘.-e;:k diagram of the QFE and APE of FIG. §,
shown here 1 farther detail.

of one possible display for a
display for a
f 8 guestion
sing of the

FIr. & is a graph of a portion of a semantic net.

FIG. 7 1s an

FIG. 8 15 a more detailed view of a portion of the semautic
net shown in FIG. 7.

iew of a semantic net.

alternate v

F1G. 8 38 a block diagram of a compuier system for
collecting information and generating mun-fime ctmc tures,

such as semannc nets, from the collected information.

DESCRIPTION OF THE SPECIFIC
EMBODIMENTS

The following descnption describes sorme embodiments
of the invention and these examples are not intended to Hmit
the scope of the invention, which s defined by the attached
claims. For example, the embodiments shown in the figure
assume that the user asks questions of an information server
via a2 Web browser over au Interaet connection, but that need
ot be the case, as the user might access the information
server over a network other than the Internct, or mught
access 2 local mformation server without an rutervening
network.,

of

FIG. 1{a) is a block di iagran of one embodiment of an
information server 18 that s Internct-based. Information
server 1§ is an HTTP server, which respouds to requests
from HTTP clients such as Web browsers. The actual
architecture of an Internet HTTP chent-se fink and

Vet

HTTP client is not shown, but it should be understcod that
information server 1§ operates

on a computer that is
desiguned and configured fateroet traffic, specifically
TCP/AP packets encoding HTTP messages and it should be
uaderstood that any maaner of client computer can be used
to operate the Web browser. Since that .ec'mul ogy is well-
known and readily available, it need not be descrbed further
herein.
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Information server 18 can either be 2 dedicated computer,
a computing device specifically dmmnw 0 implement the
functions of an feformation server according o the methods
described herein, or information server 16 can be in the form
of oie or more program code modules designed to run oo a
general purpose HTTP server as a process of that HTTP
server. However implemented, information server 18 usu-
ally comprises the components shown in FIG. 1, such as an
HTTP daemon 12 and 2 basic set of active HTML pages,
including an opening page 14, 2 question page 16 and au
addinonal answers page 18.

Opening page 14 comprises code and text for presenting
he user at an HTTP client {such as a Web browser) with an
miroduction to information server 1. Question page 16
comprises code and text for presenting the user at the HTTP
client with a guestion entry page {such as the page shown in
FIG. 2) and a question display page {such as the page shown
in FYG. 3). Additional answers page 18 ct)mpri%&% code and
text for presenting the user at 2o HTTP client with additional
answers 10 the questions shown 1n a guestion display page.
The basic pages are Active Server Page {.asp) programs, but
other programming languages could be used. Active Server
Pages are one known technique for combining Visual Basic
{(VB} scripts and HTTP data stmuctures and text. In addition
to the basic set of pages, other pages might be provided o
HTTP cheuts, depending on the navigation taken by the user
through pages avaiiable frorn information server 14.

As stowa in FIG. 1(4), actions taken by users in tespoase
to prompts on the basic set of pages are ifwnf'd in log files
28. Also, as cxplained below, guestion page 16 receives
guestions and presents the questions entered by users to a
guestion processing engine (QPE) 3, In this example, the
communication with QPE 384 s via applicatim‘ program-
ming ioterface (AP} calls. As 15 well-known in the art of
AP design, the functivnality of QPE 34, although shown
%Lp&f«-tch might be ir plcm@mcd as a sct of calls from code
mn question page 16 to program code compiled mto guestion
page 16 {as might be the case with an API link library) with
the communication between the two being in the form of
function calls, or the program code for @ pl-amm ing QFHE
38 could be a separately mnning process with the commu-
pication being tu the foom of interprocess me ‘%agcs.

Cuestion page 16 receives the data needed to construct 2
question display page from QPE 3¢ and from an answer
procossing cugine (APE) 32, Information server 1§ also
meludes a dictionary 34 and a knowledge base 36, which
comprises storage for a semantic net spapshot 48 and a
question-answer mapping table 42. QPE 38 1s coupled to
dictionary 3 and semauntic uel snapshot 40 and uses the
mformation obtawsed from those sources to gegerate lern-
plate questions io response 1 a user-entered question. Tem-
plate questions are guestions that are mapped fo answers in
guestion-answer mapping table 42. Teraplate questions

usually, bui anot always, include parameters, such as the
templa e stion “What is the weather bike 1o <city>?”
where 1Ly>"' is a parameter. APE 32 1s coupled

knowledge base 36 to obtain information from sernantic net
suapshot 48 and question-answer mapping table 42,

FIG. (b} is a block disgram of & wore generalized
information server 36. 1']101‘(‘]:\&01} server 38 can be imple-
mented 1 a variety of client-server systems. For exaruple,
mnformation server 84 might be built nto a kiosk for pro-
viding answers to kiosk users’ guestions, or information
server 34 might be connected o a u)q‘o\, te network {
answering customer, supplier and/or emplovee questions.

Informaton server 38 {s shown corprising a client intetface
68 for providing various pages (78, 72, 74, 76} to a client and
wterconnections between the various pages and QPE
34/APE 32,

4

The circled numbers tn FIG. {5} indication one possible
set of steps that ['liQhE ocowr in 2 scssion with a user at a
client. Instep 1, chent mterface 68 sends an opening page 78

to the ci ent amj control 1s passed o a guestion entry page
72 (step 2y Clicat interface 60 presents the client with
guestion entry page 72 (step 3) and receives the user’s
response (step 4. Information server 5% passes the response
to QPE 38, which retuess a set of template questions (step
5}. Control passes to the code corresponding to a guestions
dasplay page 7 74 {step §), and {nformation server 58 generates
the questions display page for presentation to the user. Client
interface 64 presents the questions display page to the user
(step 7) and waiis for the user 1o select a template guestion
from the guestions display page (step 8}. The user selects a
template guestion, if ¢ than one is presented, and also
selects any necessary parameters. Usually, the parameters
will be directly related to the question aske d so the desired
paramielers ruight already be selected.

Once the wuser selects a template question, information
server 58 uses AE to gencrate answers o the questions and
¢ither presents the user with one or more URL’s of sites that
answer the initial question {step $A} and control passes to an
answer display page (step 8B} that presents the user with the
answer ditectly (step 18).

HULV

Referring now to FIG. 2, a typical question cairy page 86
shown. When a user is presented with question entry page
B4, the user will the‘l enter an nitial user query, in an eniry
box 82, and press a button 84 (0 begiu the process. The user
can also view guestions being posed by other users in
window 86.

The initial user query caun be a natural language gquestion
(r;‘ “Where can [ find information on the sport
bicy mlmg? b and may well include grammatical errors, or 2
set of keywords, such as “info sport bicycling”, or a com-
bmanon of a natural language guestion and keywords
Keywords might be “noun phrases™ such as “King of Spai

When the user presses button 84, the initial user query is sent
o information server 54 and clent nterface 68 passes the

28 for use
scnbed later

query to (JPE 36. The query is logged to log i1
in further refining mformation server 56, as de
in this description.

Typically, the query is in the form of 2 text string, but in
sorne implementatious, the query might be a text siring
combined with nontext data structures such as a collection of
radio button (multiple choice) sclections, switches and/for
other pointers to selections. It showld be vuderstood that
many different forms of queries arc pr‘bmbie so fong as QPE
3 accepts the form o which the queries are ﬁrcsuntcd From
the initial user query, QPE 38 processes the guestion to
idcmify a set of temnplate que%ﬁ(ms Template questions are
questions i a form that allows its coutext to be sasily
understood from the qucs‘ﬁon, either because information
server 38 has already answered the question to the likiong of
one or more users, or because ap information analyst has
input a question-answer template for that guestion. A
guestion-answer template is a data structure that codes for
one Of more qheﬂtlons and inchides pﬂm‘f TS 10 answers 1o
the coded question. This is explained 1u more detail in the

escription below of semantic pets and guestion-answer
mappings {see, for example, FIG. 7). Ao cxar 1pie of a
guestion answer lemplate is:

Is it raining in <city>?

parameter <city=

In that example, queries for the weather in many cities is
compressed 10to one queston template, with the parameter
<city» being a placeholder for the city of interest. In the

==> Pointer 1o weather page with
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template, the answer to the question is a pointer to 8 weather
pa%c {such as apageona weather Web site} with a parameter

equal to the aity of mterest. Thus, using ¢ hlb quesion-answer
template, information server 3 knows how to answer the
question “Is it raining in Seattic?”, namely by directing the
user to & weather server that accepts a city pavameter and
passing the westher server “Seattle” as the parameter.

Once QPE 3% 1dentifies the set of template questions,
those questions are presented (o the user as guestions display
page 74 for seiection. FIG. 3 shows an cxample display 98
resulting from such a guestious disp]av page. From that
display 98, the user can select the desired template q.lestlur
and parameters, or can select a bution 32 for more answe
resulting 10 a display such as that shown in FIG. 4.

Ayn information server mght also handie incidental
displays, which are useful or {nterestiag to users but are not
necessarily fequircd for the operation of the system, Onpe

example, a “guestion of the day” generator 98 is shown 1o
FIG. 1), Generator #8 might select a question from asked
questions 1o disp‘;ay in a qucs-. ion of the day arca 88 on
question entey page 88 (see FIG. 2). Other jcidental dis-
plays might inch de a real-time quesiton ticker 8¢ that puts
up a random samphag of the guestions cumently being
asked, a display of popular guestions in specific categories
and the like.

Referring now to FIG. 8, a block diagram of OPE 38 and
APE 32 is shown with QPE 38 comprising a tokenizer 13§,

aparsce 155, a gorm malizer 166 and a maicher 165, Tokenizer
158 couverts the initial user guery into a list of words and
provides the list ‘{o parser 158, One structure for conversion
18 an augmented frapsition petwork. Acother approach o
tokenizing is to scan the initial user query and group words
into conceptual strings, removing plurals and suffixes. With
such an approach, the longest strings can be grouped fi
that they are given greater priority over shorter

Parser 1558 1dentifies the set of possible syat tactic st ruc-
tures that could represent the question(s) being asked and
passes the structure set to normalizer 168, with cach syn-
tactic structure representing oue possible syntactic interpre-
tation of the question. Parser 155 can also deal with adverbs
and specialized parsers {or ambiguous statements. For
example, parser 155 might recogpize that the guestions
“Who 1s the Freach president” and “Who is the president of
France™ has the same underlying syntactical stmcture.

Normalizer 16§ reforms the syntactic siructures into
capomical forms by replacing synonyms with a casonical
term. Using the canounical terms allows for a much more
compact set of questions, since the many sysonyms do not
geed (0 be handled. For example, a user query might use one
of the synonyms “drizzle™, “storming” or “misting” for
raining. By reducing the synonyms to canonical form, the
mformation server does not ueed to deal with so many
guestions because, in the above example, four quesiions
collapse into one. Normalizer 168 uses a semantic map, a

small por tion of which is shown tn FIG. 6, to perform the
canonical reduction.

Once normalizer 168 has reduced the structire set o 2
normalized structure set, normalizer 168 passes the normal-
ized structure set to maicher 165, Maicher 1635 then matches
the normalized structure set against semantic pet snapshot
46, The semantic pet 1s changing as more questions are being
asked and the semantic uet is being refined, so an informa-
tion server will often use a spapshot of the state of the
semantic net al one point in time. However, either a snapshot
or a live copy of the semantic net will work for its purposes
m information servers, such as server 18 or server 58, An
example of a semantic net 13 shown in FIGS. 7-8.

]
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By matching the normalized structure set against a seman-
tic net, as described in more detail below in the description
of FIGS. 7-8, matcher 165 obtains a list of instantiated
questions (template guestions with parameter values
identified) and provides those to APE 32. Since the hist is of
instantiated guestions that are based on temp]a’m questions,
they will be found in question-answer mapping table 42 and
APE 32 obtains the answers that match the guestions.

FIG. 7 iliusirates bow a semantic uet 280 might be
orgamzed to be used to map keywords to guestions. Cuce
keywords are mapped to questions, the questions are
mapped to answers using question-answer mappings 282. A
small porion 284 of semantic net 288 is shown in detail in
FIG. 8.

FIG. 8 15 a block diagram of a computer systom for
collecting raformation and gencrating ruu-time structures,
such as semantic nets, from the collected information.

What is claimed is:

1. An information server for directing users of the infor-
mation server to desired sources of information where the
desired sources of information are determined, at least in
part, based on user input, the information server comprising:

query input processor for accepting an imtial user query;

a question database of teruplate questions, wherein 2

tcmpla:e question 18 a guestion in the databasc that is
coupled to at least one answer refercuce, the answer
reference being one of an answer to the template
guestion or 2 porater (o a possible location of an answer
to the template guestion;

a guestion processor that processes the initial user query

to ider a set of correlated template questions

selected from the quf:b-:o-j database, wherein the ques-

arser for generating a
ist of words and a nor-
structure to a canoni-

tion processor comps ises @ 2
syntactic structure from the
malizer for reducing the syatac
cal synfactic structnre;

for presenting at least some of the set of template
1estions o the user;

means for accepting a user selection of a template gues-

tion if more than one template question is presented;
and

an answer processor which responds to a user selection 0f

a presceated teraplate guestion from the preseniee d set of
template guestions, whersin the response of the answer
pfr‘(;“‘or depen ds on the at 1%‘«,1 one arswer ref
coupled to the user selected question from the pre
sented set of template questions.

2. The information server of clairn ¥, wherein the user
mitial query is a text string comprising a sequence of one or
more tokens, wherein a token 1s one of more words that have
meaning together and a token 18 exther 2 natural language
guesiion or a keyword string, which is text string com-
pusing one or more keywords o an -){dcr and 2e10 o1 more
logical connectors.

3. The mwformation server of claim 1, wherein the question
PIGSESSOT COMPHSes:

a tokenizer for tokenizing the initial user guery into 3 list

of words;

a parser for geperating & syntactic structure from the list
of words;
normalize
canonic

means

for reducing the syntactic structure o a
cal 53 ntactic structure; snd

matcher for muaiching the cagonical syntactic structure
against a semantic network to obtain a weighted list of
weli-formed que estions representative of possible
semantic meantngs for the initial user guery.

~
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4. The information server of claim
comprises:

3, wherein the matcher

a struciure mapper;

a substructure mapper; and

a keyword ruapper.

5. The information server of claim 1, whersin the question
processor compnses confldence weighting logic that com-
pares confidence weights for each of the set of correlated
template guestions selected from the question database and
removes template questions from the set that have a confi-
dence weight below a predetermined threshold,

§. The information server of ¢ 5, whergin the prede-
termined threshold s a value corresponding to a drop off of
confidence weights of template questions in the set.

7. A method for directing users to desired sources of
information where the desired sources of information are
determined, at least m part, based on user input using a
guestion database of ief\“rlaia questions, wherein 2 template
question is a question in the database that is coupled to at
least oue auswer reference, the answer reference being one
of an answer 1o the template question or a pointer o 2
possible focation of an answer to the template question, the
method compusing

receiving an mmal USE! Guery:

processing the initial user query to ideatify a set of
correlated template quesitons selected from the ques-
tion database, whercin processing corprises generat-
ing a syntactic structure from a bist of words and a

8

tzer for reducing the syntactic structure 10 a
ical syntactic stmcture;

canon

presenting at least some of the set of template questions
to the user;

accepling a user sclection of a teruplate question if more
than one template question is presented; and

responding to a user selection of a presented template
guestion {rorm the presented set of k,mpt ate guestions,
wherein the respon" depends on the t least one
answer reference coupled to the use s’*iwtcd question
from the presented set of template ql:@%uo%

8. The method of claim 7, further comprising:

tokeunizrag the mitzal user query nto a tist of words;

generating a syniactic structure from the list of words;

reducing the syaiactic structure 10 a canopical syntactic

structure; and

maiching the canonical syntactic structure against a

semantic network o obtain 3 weighted list of well-

tormed guestions representative of possible semaatic

meaniugs for the inital user guery.

8. The method of claim 7, further comprising:

ring confidence weights for cad of the set of
correlated template questions selected from the gues-
tion database; and

removing template guestions from the setl that have a
confidence weight below a predetermined threshold.
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SYSTEM FOR CONDUCTING ELEC
SURVEYS

TRONIC

CROSS-REFERENCE TO RELATED
APPLICATION(S)

LS(NH] This application claims the bensfit of U.S. Provi-
sional Application No, 60/201,011, filed May 1, 2000.

FIELD OF THE INVENTION
[8062] The present invention relates in general to a sysiem
inchidil‘-v apparatus and methods for conducting surveys

"7
and, more particularly, to an clectronic survey conducting
systern simultaneous }y operable on muany kx

slectronic
comm.imgahons ievices, inchiding wireless devices.

BACKGROUND OF THE INVENTION

[6663] SuWﬂvif\g rub

[ lic optuion and thoughts bas been
done fora Aong period of ime. Generally, the te ‘hmqueﬁ for

soliciting opinions have iraproved with tuproving technol-
ogy, starting with paper and mail aud progressing to tele-
phoae surveys and solicitations. Currently, the prohferation
of commuunications media and devices has greaily expanded
the opportunities and ways by which to survey targeted
groups for their oplmons and thoughis. For example, even
exclusively within the context of Iniernet surveying, there
are multiple means by which users or respondents commu-
picate with the fnternct and can respond 1o Interaet surveys.
However, as presently conducted, Internet surveys are
device-specific. That is, they are designcd to be carned out
using only a single ope of several classes of Internet-
compatible communications devices, ¢.g., a personal com-
puter {PC) or a wireless device such as a persoual digital
assistant (FDA) or cellular telephone {cell phope). This
Hmits the scope of the swrvey to only one means of con-
pectivity fo 3 particular network. This may be problematic
for a potential smvey respondent who possesses only one
type of cornmunications device or who possesses more thao
one type of communications device but, because of prefer-
ence, habit of necessity, teads to use one type of device more
frequently, oftentimes counsiderably more frequently, ©
the others. Under these circumstances, such a potentia
cespondent may not be captured within the pool of respon-
dents whose input may be of impﬂrta'lce to the survey
administrator. This reduces the number of potential respon-
deunts that may be incorportated into mﬁ survey which, in
turn, reduces the reh::ullxty of the survey results. Thereifore,
there 18 2 need in the axt for a system uding methods and
apparatus for conducting a survey with respondents having
multiple means of connectivity t© a p i

-

P

i

cular network,
whereby }'e respondents may participate in the survey

reg ardiess of the means by which they choose to connect to
the petwor

SUMMARY OF THE INVENTION
[6064] The present wnvention provides a systern including

methods and apparatus for simuiiafx Ous surve
collection from muitiple types of electronic commus
devices. The wvention provides a pfoccss for(D 'ca[mg 2
survey, (23 simultaneously publishing the survey to respon-
deats via a plurality of types of electronic communications
devices, and ()) making the resulis of the survey available
to the creator of the survey via communications device
hie creator’s choice. More particniardy, the process com-
prises

ving an(i a.,ata
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[B085] (a) creating a survey by writing the survey
materials and placing the survey materials into a first
database as survey input data;

[8686] (b)) wrapping cach element of survey input
data with desived markup language tags defined m a
schema to provide a collection of data in a markup
language-wrapped document;

[8067]  (c) publishing the markup language-wrapped
document parsed wusing the survey nput data,
wherein the survey input data are 1o the form of a
collection of markup language-wrapped data, by
parsing the markup language-wrapped data against
the schema;

96887 () s;cndine' ‘-‘t"f* parsed, markup laungnage-
wrapped data in output defined style sheets to a
plurality of tvpos uf interface devices via suitable

communications n ]’S

o data i a second
ns networks; and

(08691 (e) receilving survey €espans
database via suifable communicatior

[O018] (D) analyaing and publishing the retrieved data
by wrapping fhe retrieved data in a desired i markup

i

language text.

{8011] Preferably, the markup language-wrapped data are
further validated against a pre-defined schema. Additionaily,
the analyzed data is prefe“a'“ly further parsed agaiust 8
second schema to enable the analyzed data to be ac “s<ed by
atleast one interface device type specified by a creator of the

SUrvey.

{8127 The {ovenson farther {uchudes a survey publishing
system for simultanecus sirveying and data collection from
multiple interface device types. The publishing system
enables a parly 1o create a survey and publish the survey o
potential survey respondenis aving multiple interface
device types. Additionally, the publishing system gat
and analyzes the survey results and ma kes the resulis
available to the swrvey creator in one or more formais
compatible with interface device types of the survey cre-
ator’s choosing.

{6813] The survey publishing system com 5 2 SHIVEY
input database into which the survey creator inputs and
stores all relevant {nformation associated with particular
survey (luchuding, without Hnuitation, the guestion(s) to be
answered by the respondents, the types of interface devices
the surveyor chooses (o receive the survey, aad the me or
numerical response limits of the survey). The system further
comprises a publishing engine for transmitting the surveys
stored 1o the survey input database in the desirad formats to
the desired int ¢ devices. Upon receipt of the surw
the *L‘s;)\)l’ldmn[* answer the questions ]0‘46’5 therein and
transmit their responses to a survey resulis database and
analysis enguae of the survey ani-al ing system. From the
survey resulis database aund analysis engine, the analyzed
survey results arc sent to the publishing cngiﬁe where they
niay be retric

devices of their Chuue

{8914] According to the present invention, therefore,
veyors cap create surveys that can simultanecusly
multiple types of interface devices; respond

i using a
variety of interface devices may participate 1o a survey; and,
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surveyors receive more complete and meaningful survey
information than heretofore available using conventional
single device surveys.

[8015] Other details, objects and advantages of the present
mvention will become appareat as the following description
of the presently preferred embodiments and presently pre-
ferred methods of practicing the mvention procecds.

BRIEF DESCRIFTION OF THE DRAWINGS

[8816] The invention will become mare readily appacent
from the following description of preferred embodiments
shown, by way of example only, in the accompanying
drawings wherein:

(8017] FIG. 1 1s a symbolic diagram of the essential

&:nmpments of the survey publishin g system according o

he present invention and the overall process enabled by the
systemy

[6018] FIG, 2 is a flowchart illustrating the process by
which a surveyor creates a survey;

{6819 FIG. 3 is a flowchart illustrating the process by
which the su’v»y 18 pub iished to the respondents who will
participate in the survey;

[8028] V¥ 4 s a Howchart {llusteating th
which the survey is implemented and the d
from the respondents;

¢ process by
s is collected

[8021] FIG. 5 is a drawing showing the data analysis
process used to analyze the data collected as shown n F1G,
4; and

[8022] FIG. 6 is a drawing showing the process by which
the results of the survey are published io the party who
originally requested the swrvey.

DETATLED DESCRIPTION OF THE
INVENTION

"'{}02*] As used herein, the
meanings set forth r)dow

F024]

[8025]
particular user/surveyor agent.

[8026] Parser Engir
in the schema.

[8027] Style Sheet is an output spectfication comespond-
ing to the dis parameters of an ouiput or interface
device.

{68281 Referring to the drawings, whereln
refercnces designate ike or strmlar elements throughout the
several views, there is shown in FIG. 1 the overall s
according to the invention, including apparatus and process,
for creaﬁ ng and puhh&hmg lectronic surveys and for col-
lecting and analyzing data generated by the surveys. In FiG.
1 the swrvey creators or surveyors are depicted on the left
side and the users, or survey respondents, on 'he right side.
The overall process is generally represented as follows:

following terms shall have the

Schema is 2 document that defines tags.

Tags are definitions or titles of data specific for 2

C.z.

1€ parses data according to tags

rs defaoed
pad

s

like or similar

[8029] %tcp I: Survey Creation: The surveyor creates a
survey using a survey publishing system: which is generally
mdicated by reference numeral 18, Dwring this step, the

surveyor determines, infer alia, the type of survey, the

A
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number of respondents desired ((‘.-r alternatively, the time
timit of survey), and desired 1 ¢ device types on which
publish the survey on (Pc cll phone, ete.). Also,
as will be more readily appreciated by reference to FIG. 2
and its comresponding descoption, it is at this stage the
survey guestions are created by the surveyor. The swvey
informa‘ﬂon, including the questions, is stored in dedicated
database tables in a survey ioput database 12, where it can
be accessed for later use.

{6838] Step 2: Survey Publishing: This step involves tak-
ing the initial survey data (questions, types, formats) and
publishing them via suitable communications networks
(wired or wireless) to various iypes of userfrespondent
computing or interface devices. Since there are many dif-
ferent device types, ic., cell phone, PDA, PC, as well as
future devices, that may be capable of implemeating the
present survey system, the formatting must be different for
cach type of device. As described hereinafter, a publishing
engine 14 of survey publishrag systemy 16 will determine
which type of respondent interface device {e.g., cell phone
16, PDA 18 or PC 28) is making a request to respond to a
survey. Thereafter, publishing engine 12 will publish the
survey to iaterface device 16, 18 or 28 over an
appropriate comumunications network {wired or wireless) in
the appropriate format for that device.

)

O

OVEer

{6031} Step 3 Swrvey Implementation/Data Collection: At
this step, the user responds fo the survey qumiu--)s‘ The
response data is transmitted by the survey respondent over
the commuaications network and is collected at a survey
resulis database and analysis engine 22 of survey publis hmg
system 1. This data includes not only the responses to the
survey questions, but user data, such as interface device
type, and session information, such as length of survey, time
of day, and so on.

{8032] Step 4 Data Asalysis: Once the response data is
collected from a remorde. 5 device, the unprocessed sur-
vey data is stored 1n “raw data” database tables of the survey
resulis database. Statistical analysis is then performed on t
raw data by the data analysis engine using stored procedure
The type of analysis is sp’-C" ied by the surveyor
:ma‘iy']ed or processed data results are stored in dedicated
“analyze d data” database tables.

and

{8033] Step 5: Analyzed Data Publishing and Reportis
Guce the data has been a'xaiv;’@d i'x accordance with par m--
ters prescribed by the surveyor, reports and resulis are
published by publishing cn;;m» 14, As speciied by the
surveyor, publishing engine 14 makes the survey resuits and
reports avaiiable for access by the swrveyor via one or more
taterface devices {e.g., cel phooe 16, PDA 18 or PC26). The
survey results may be “pushed” by the survey publishing
system serves 1o the surve yor in the maaner known in the art.
Alternatively, and preferably, the survey resulis and reporis
may passively res ide on lg, survey publishing systern server

where they may be “pulled” or retrieved by the surveyor. In
the latter g,ase, survey publishing system 14 may be pro-
granmymned to notify the surveyor via clectronic mail message

or otherwise that the survey results are available for access.
It will be understood that publishing engine 14 will pub‘isb
different levels and depth of data au:ordi ng 10 mf terface
device specified by the surveyor to re
celi phone will oﬁiy get high level rep
receive detatled analysis.
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[6034] VI, 2 illustrates the survey creation process. This
process preferably occurs 1 a secure administration envi-
roproent, such as a password protected web site, where the
surveyor can access all of its pertinent 1nformation, and
build surveys to be presented to users. The swrvey creation

N

PIOcess 18 outhined t clow.

[6635] Initially, at step 24, the surveyor logs in to the
administration center’s secure website, enters the appropri-
ate user and password nformation o gain access to the
survey publishing system 18 and, upon gaining such access,
sclects “Create Swvey” at step 26. Thercafter, the surveyor
determines all the variable factors of the survey. The vaxn-
able factors include:

04
X
S

[0036] "\Tamc of survey (stc;‘ 28')—quite simply, the title of
the survey that can be used by both the surveyor and the
responden ais fo refer to the SUFVEY.

{80371 Description of survey (step 28}—information pro-
vided by the surveyor for the purpose of describing the
survey 1o a text field.

[8038] Nuwmber of respondents desired {step 3¢)—at this
step, the surveyor selects Bow many survey respouses it
wants 1o imit J.c survey to. The surveyor may also select the
option of “ao liimt.”

[6039]  Time it (step 3)—the surveyor selects an cad-
ing date/time for thﬁ poli.

[8048] Priodty: time or number of wesponses (step 3{)) »»»»»
hie surveyor chooses which should take priority, the time
Hiit of the survey or the number of responses.

(83411 Type of devices desired (step 3 ke surveyor
selects what kinds of interface devices they want to be able
to respond 1o the survey. This will determine i‘xow and on
which devices the poll will be published, e.g., cell phone,
PDA, PC, as well as future devices.

.4!

[8042] Swrvey Iniroduction {siep 34)—this enables the
surveyor to input a uarralive infroduction to the survey
including information such as the purpose of the survey and
the sorts of wformation that the suwveyor 18 seeking 1o
collect. The swrvey introduction appears as text area that
users will see on their interface devices when they begin to

take the survey.

(83431 Survey Iucentive/Call o Action {step 36)—at this
point, if desired, the surveyor can create an wcentive for a
user who responds {0 the survey. It may be iu the form of &
text fleld to be entered by .he client and can be presented as
a discount, offer, or 2 uniform rwesouece locator (URL) or
byperlink that can serve as a call {0 action.

[6044] Write question {step 38)—this is a text ares that
cnables the surveyor o enter a question to be posed to the
USEE.

[8045] Choose response type (step 40)—this step allows
the surveyor to sclect the type o of responses for the question,

) True/false selections, multiple selec-
tions, i X{ boxeq numerical rating, numerical, Agree/Dis-

o

agree scale, and so on.
(80461 Eoter number of responses (step 42)—if the choset

response type is not Yes/INo or True/False, then the surveyor
will specify how many responses to choose from for that
question.

98]
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{68471 Label respounses (step 44)—this s a text area that
enables the surveyor to provide descriptive text for the
different responses based on the different question types.

[848] Require response from user? {siep 46)—ihis step
enables the surveyor to specify whether a response to 3
particular question is mandatory.

{604%] Final question? {step 48)-—1f there are more ques-
tions to be created, the surveyor returns to write question
step 38 and repeats steps 38-46). If there are no more
guestions 1o be added to the survey, the surveyor so tndicates
and the survey creation process terminates at step 34

[6056] FIG. 3 ilustrates the process of publishing the
survey created according to FIG. 2. Upon completion of
crestion of a survey, the survey parameters are stored in
dedicated database tables 1a survey input database 12, Pub-
lishing engine 14 thereafler publishes or “pushes” the survey
in the appropriate formats to the interface device types
targeted for the survey. To do so, survey publishing syster
18 employs a markup language translation Lwe' 82 that
WEApS e ach element of survey mpl,, t data with markup 1ags
defined in a schema 1o provide a co‘]ect‘ion of data in 3
markup language-wrapped document. The markup language
trauslation layer 52 preferably uhl-ms a phurality of markap
language technologies in order to leverage the survey data to
muitiple types of cs. According to a presently

of l‘lt@lfdbb devic
preferred embodiment, markup langnage ranslation layer 52
utilizes extensible markup language (XML}, standard query
language {SQL) and dynamic page creatton technologies
such as JAVA and PERL to achieve the desired objectives. It
will be understood that markup language ranslation layer 82
may include any combination of the foregoing alone or in
combination with one or n oro of hypertext markup hnguf-ge
{TITML), wireless markup lauguage (WML), user interface
markup language (UIML’; or oth\& form of presently existing
or yet 1o be developed standard generalized markup lan-
guage (SGML) that may be used to realize the objectives of
the present invention. Most preferably, the markup language
traslation layer 52 is preferably readily prograromable or
configurable to accommodate any markup languages that
raay be required to push survey data in survey input database
12 1o formats appropuiate to all presenily known and here~
afier developed interface devices.

{8051] According to a presently preferred embodiment,
data collected durtng the survey building or creation process
is stored in the survey input database 12 and translated to
XML for optimal portability vis-a-vis presently available
interface devices. Using publist 1 14, the surveyor
may opt to publish the survey imme ly after creation and
sirnuitaneously to all types of devices. In the altemative, the
surveyor may choose to delay the launch of the survey or
stag);_;,ct the times at which the survey information is pub-
lished to the varicus interface devices selected for partici-
pation ia the survey. By way of example, publishing engine
14 may at present be u)n{l_gued o ;)hbhm to cell phones
using the wireless application protocol (WAP) (which incor-
porates WML}, short messaging service (SMS) using the
global system for mobile communication (GSM} or
Yoice XML. Likewise, publishing engine may also publish &
computer browsers via HIML and o Palm® devices or
other PDAs using PalmOS or other suitable PDIA operating
systems {or SMS) depending on where the surveyor wishes
the poll to be published.
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[8652] Preferably, with oue data set, all Internet apphiances

or interface devices are deployed ilblqul ously. The follow-
g is a brief discussion of the formats having the broadest
compatibility with presently available taterface device tech-
1ology.

[O053]  WAP

{}4}54] WA 15 primarily WML and WML script, but many
m fferent cell phones (User Agents) require slight modifica-
15 1o the WAP standard. Preferably, markup language
on layer 82 tochudes 2 database of User Agents and
their respective differences versus standard WAFP The
present nventors have discovered that by ustng XML,
customized style sheets may be created for each User Agent
to ensure that all devices will work as designed.

FO055] HTML

[8056] For publishing to HTML, it is preferable to use
HTML 3.2 to allow some retroactive compatibility with
older versions of web browsers. In any event, HIML
surveys shonld be 100% compliant with Netscape Naviga-
tor® 4.0 and later and Microsoft lnternet Explorer® 4.0 and
later, which presently account for more than 90% of the
browser market.

[6057] PalaOs

[8058] For PalmOS, publishing engine 14 should be
capable of pubhish using the current Palm-compatible for-
mais including Web Clipping and Palm Query Application
{POA). Using XML or other SGML, it would preferable to
create versions of PDA operating systems that are compat-
tble with Palm® and other PDAs.

[8659]  Once pushed to the desired iuterface devices, the
formatied surveys reside as customized surveys 54 on the
varnous devices. The respondents may then participate n the
surveys and transmit their respondent data over the appro-
priate copununication networks {wired or wireless} to the
survey resulis database and aualysis engine 22.

[8068] FIG. 4 flustrates the process by which espondents
reply to the survey. The process begins when the user, at Qtep
56, directs his or her interface device to a URL associated
with the stored survey. Pata is collected in three distinet data
streams during the survey implementation/data collection
process—user profile, user session, aud uvser response. To
verily a particular device type, at step 58 data lde'mfyinv the
responding device is fra wsraitted to the publishing engine 14.
At the publishing engine, the device type is compared, af
step 68, against a database table for acceptable device t types.
if the device is not found o be valid, an emror ressage is
displaysd, at step 62, on the E.BE‘T s device at which pomt the
user may again to participate in the survey at step 56.

[8061] If the user’s device is determined to be valid, the
survey begins. Initially, al step 64, the survey title and
description are di wlaycd followed at step 66 by the first
survey question §6. At step 68 the user fb‘)pOE]ub to the first
question and the respouse and user data is transmitted, at
step 78, 10 the survey results and analysis eagiae 22. The
survey gquestions and user responses theretlo continue 0 b

gencrated in turn until the final question is displayed and
cesponded to at step 72, At this pomnt, the system logic
checks, at step 74, to determine whether the surveyor has not
specified an incentive/call to action to motivate the user to
respond 1o the survey. If not, the survey ends at step 76, and
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the user 1s optionally redirected to the application that the
user was using, if any, prior participating in the survey. If so,
-al} to action is displayed at step 78 and the
survey s terminated at step 88. Again, the user may be
op-.)ur ally redirected to the application that the user was
using, if any, prior participating i the survey.

t=Td

{6862] Session data is preferably gathered for each use
that visits the survey, whether they personalizc auser profile
or not. Session data destrably {ocludes login time, chc

stream, time spent on each questior and logout time.
Agonymous user profiles are preferably created for each
new visit o the survey, uunless the user establishes a per-
sonalized profile and logs into the survey with a password.
A profiles are recorded as 2 anigue numeric value and are
used to correlate sesston data with unique visits. Personal-
1zed profiles can contain a variety of additional personal
nior nation including e~mail/device address, zip code, age,

cnder and/or other relevant information.

9@63] User responses io the survey questions are col-
lected and recorded with the unigque nwmeric value of the
user profile {aponymous or personalized) to allow for the
correlation of user session, profile, and response data. The
process of collecting the data from the user is represented in
FIGS. 5 and 6.

[6064] FIG. 5 illustrates the process by which the data
collected from survey respondents is analyzed. The data
analysis process is essential for pmwd‘ng value to the
surveyors creating the polls in that it offers thern real time
top level resulis and detailed analysis and reporting.

{6865} Using data compression to speed analysis and
delivery of results to publishing engine 14 ensures real time
resulis. The (:on“rleiad gser survey is tramsmitted fo the
publishing engine 14 in a user session stream 84, a user
profile stream 86 and 2 user response streamn 88. These data
streams are compiled in a data staging process 9. At this
point the analysis engine 22 analyzes the data 10 accordance
with repor'md requirements established by the survevor. The
analysis engine 22 may analyze the respouse data in accor-
dance with any cateria chosen by the surveyor, for example,
survey respouses by question, ioiais responses, respondent
session time and click s responses and responses by
demographic, and respondenis m recency, freguency and
monetary (discussed below), Depending on the device used
0 View pumhsh d results, additional drill-down and dall-
through requests are hp”mned using common key elements
i survey data & analysis repositories 92 and 94, discussed
below. The functions of the data staging process 88, analysis
engine 22 and survey data repositories 82,94 are as follows.

{6866] Data Staging Process
{8067}  As the data s received from the three data streams

84, 86 and 88, it is immediately consumed by the data
staging process B¢. The data staging process ¥ cleanses,
compresses, and prioatizes the data recewved 1o ensure
efficient processing by the analysis engine 22,

[6068] Analys

s Bogioe

{8068] Surveyor reporting requirements, which are estab-
lished during survey creation, are applied to the data
received from the data staging process 80. Recogunizing the
priority of each plu,c of data, the analysis engine 22
produces new dimensions and updates existing dimensions
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as reguired, thereby producing detail and aggregate (sum-
mary} data streams to the survey data analysis repositories
82 and 94, respectively.

[9078] Dats Repositories

[8471] Survey data maiybm detail and a regate FEpOs-
tories 82,94 are inextricably linked throug bh session, pfn‘ﬂ
and respouse data. Strong vahdation combined with lndex-
ing and performance tuning provides a reliable aund efficient
data store to be used by the publishing engine 14.

(89721 FIG. 6 illustrates the process by which the resulis
of asurvey are reported to the surveyor who requested them.
The analyzed data that results from the surveys will be
ransmitted to the swrveyor’s a@mm fration arca, where
surveys are created. The process s similar to the publishing
of crea »fid surveys to users, except the information 1s pub-
lished to the swrveyor’s administration area of publishing
engine 14. The process is outhined below.

{8073 The data contaiged in data repositories 92,94 is
converted by a ruarkup language trassiation layer 96 similar
in content and funciion to markup language translation layer
82 discussed above. That is, markup langunage tragslation
layer 86 wraps each element of survey response data with
markup tags defined in a schema to provide a collection of
data in a markup language-wrapped document. Standard
and/or cus‘mm"znd reports 98 plubu[lb@d y the swrveyor
may be provided to the surveyor i WAP, HIML. PalmOSs,
SMS, Voice XML or other formats and stvle sheets suitable
to the surveyor’s specified interface device(s), whether pres-
ently existing or hercinafier developed. Standard reports
may tachide one or more of the following: total number of
respondents to survey, percentage of answ by question,
average percentage of questions auswered, average session
length, average time to respond o each answer, total pumber
of respoudents who responded to call to action, and total
uumber of call fo actions served.

=.

[8474] Fach of the reports will may also be sorted by
date/time, by BEM (B=Recency-—how receunily did the

profile {user) visit; F=Frequency—how frequenily has the
profile visited; M=Mouetary—how much {o total has the
profile spent with the surveyur and/or provided benefit to the
surveyory, as well as by gender, gender by age group, age
group, home zip code, location {cell), and device type used
to respond to the survey.

[8675] Although the following generally sets forth the
overall survey conducting process of the present invention
as il would be conducted using an XML format, 1t 18
contemplated that the present invention may be used in
conjunction with any presently Xeown rarkup language
formats currently kaown or deve]npad in the hutore. More
particularly, the process comprises

(03761 ()} creating a survey by writing the survey
materials and placing the survey materials into 2 first
database as survey oput data;

(86771 (b wrapping each element of survey input

data with desired markup language tags {e.g., XML
tags) defined in a schema to provide 2 collection of
data in a kup langpage-wrapped (e.g., XML~
wrapped) document;

(06781 {c} publishing the markup language (c.g.,
XML} wrapped document, wherein the survey input

.

h
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data are in the form of a collection of markup
langnage-wrapped {c.g., XML-wrapped) data, by
parsing the markup ve-wrapped (e.g., XML~
wrapped) data against the schema;

(0791 (d) sending the parsed, wmarkup language-
wrapped (e.g., XML-wrapped) data in oulput defined
style sheets to a plurality of types of iterface
devices via suitable

(00807 (e} receiving survey response data in a second
database via suitable communications networks;

communications networks;

(00811 (D analyzing the received data; and

(40821 (o) publishing the received data by wrapping

L R &, t=<] o x E=J
the received data in a desiced markup language {e.g.,
an XML} document.

{B083] Proferably,

further validated ag

the analyzed data i

second s¢

hie markup language-wrapped data are

-nst 2 pre-defined scherna. Additionalily,

s preferably further parsed against a

1ema 1o c[idi ble the analyzed data to be }‘--:cbssed by

at Jeast one interface device type specified by a creator of the
SUrvey.

{6684] Although the invention has been described in detail
for the purpose of ilustration, it 1s to be understood that such
detail is solely for that purpose and that variations can be
made therein by those skilled in the art without departim{
frorn the spirit and scope of the 1ovention as claimed hereln.

o

What is claimed is:
1. A process for conducting an electronic survey, said
process comprising the steps oft

creating an electronic survey;

ers having different

sending said survey 1o a plurality of us
ty s; and

vpes of electronic interface device

accessing user data generated in response to said survey
using at least one type of electronic inierface device
2. The process of claim 1 further comprising acces
said user data using plarality of types of electronic 1utert
devices.
3. The proces
survey on a first
wund dat;.ba_e

of claim 1 further f.om'nmp stonnag said
Jatabase and receiving said user data on &

said user data p'i Ces:
5. The process uf c im 4 whercin said step of analyzing
comprises analyzing said user data in acoordance with
criteria established by a creator of said survey.
6. A process for conducting an electronic survey, said
process comprising the steps of

{2} creatis sutvey by writing the survey materials and
placing the survey materials tnto a first database as
survey mput data;

{b) wrapping each element of said survey fuput data with
markup language tags defined in a schema to provide a
collection of data in a ruarkup language-wrapped docu-
ment;

{c) publishing said markup language-wrapped document,
wherein said survey inpuf data are in the form of a
collection of -Taﬂmp language-wrapped data, by pars-
mg said markup language-wrapped data against said
schema;
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(3} sending the parsed, markup language-wrapped data in
output defined style sheets to 2 plurality of types of
inferface devices via sutable commmuications net-
works;

{e) receiving survey response data {n a second database
via suitable communications networks;

£l

{f) publishing the received data by wrapping the received

data in a desired markup language document.

7. The process of claim 6 further comprsing accessing
said received data using at least one type \)f electronic

interface device.

8. The process of claim 6 further comprising accessing
said user data using plurality of types of electronic interface
devices.

8. The process of clairn 6 wherein said step of
1s performed by a creator of said survey,

18. The process of claim 6 further wmpnmn analyzing
the received data prior to publishing the received data.

1. The process of claim 6 whcrcm said markup language-

C38IngG

£l

wrapped data are further validated agaost a predefined
schema.
12. The process of claim 6 whercin said reccived data 15

further parsed against a second schema to enable the ana-
Ivzed data to be accessed by at least one interface device
type specified by a creator of the survey

13. The process of claim 6 wherein said markup language
1s extensible markup language.

14. Apparatus for conducting an electronic survey, saig
apparatus CoMprising:

jo8

a first database for storing an electronic survey corprised
of survey input data;

5

Jan. 17, 2002

a publishing engine for sending said survey to a phiraltt y
of users having different types of electronic intecfac
devices via bmaabif_ commuaications networks; nd

a second database for receiving survey response data from
said electronic interface devices via suitable comum-
pications networks, wherein said publishing engine
further publishes said survey FesSpanse data for access
by at least one type of electronic interface device.

18. The apparatus of claim 14 further comprising means
for an aid response data prior o publishing by said
publishing engine,

16. The apparatus of claim
means analyzes said user data
established by a cre

15 wherein said analyzing
in accordance with criteria
ator of said suvey.

17. The apparatus of claim 14 wherein, prior fo sending
sawd survey o a plurality of users, said publishing engine
weaps each element of said survey input data with markup
langpage tags defined in a schema to provide a collection of
data i a markup fanguage-wreapped document.

18. The apparatus of claim 14 wherein, prior to publishing
sawd survey response data, said publishing engine wraps
each element of said survey response data with markup
langpage tags defined in a schema to provide a collection of
data 1 a markup fanguage-weapped document.

19, The apparatus imi 17 wherein said markup

language is extensible markup language.
28, The apparatus of claim 18 wherein said markup

[

anguage 18 extensible markup lange
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(571 ABSTRACT

A method for creating a hierarchical data tree includes
the initial step of providing a computer information
processing system with a data base which interacts with
user input to build the data tree based upon system
responses. The user imtially designates a source fiel
and a next record field and the systern searchss the data
base for records which have a target field matching the
designated source field. The next record field of each
record determines interaction with records, which have
target fields matching the displayed record’s source
field. If 2 response is expecied from the user, the user
may either accept the record displayed or provide a
separate user response as a selection. If no response is
expected, according 1o the next record ficld, the system
automatically selects the first matching record found.
The gystem records the selection, whether from the
system or from the user, utilizing a block of computer
memory. The system then utilizes the recorded node as
the basis for further search and further interaction. The
system first oreates a vertical leg of the data tree, before
creating horizontal branches, according to the rules of
imteraction.
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METHOD FOR RECORDING USER
INTERACTION WITH A COMPUTER DATABASE
TO GEXKERATE REPORTS

TECHNICAL FIELD

The present invention relates generally to systems for
creating reports of complex data records, and more

particularly to a system which utilizes a wser interface 1

interactive with a data base to build a hierarchical data
tres.

BACKGROUND OF THE INVENTION

Cornputers have gone a long way towards fncreasing
efficiency in many businesses. One particular area for
which computers are especially well suited is the area of
record keeping.

While there are a3 wide variety of data base record
keeping systems currently. on the market, they suffer
several drawbacks. Firgt, data base systews presently on
the market are relatively inflexible in the format in
which questions are presented to the user. The record-
ing of data into a data base does not permit interaction
between the user and the data base to customize the
information stored by the data base. Rather, the user
must either include all information from 2 particular
field, or noune of the information. Again, while conven-
tional data bases permit recording of various collections

of daia from one or more different fields, they do not °

permit 2 user to create a report which permits user
interaction in making choices, insertions, and the like.

SUMMARY OF THE INVENTION

It is therefore a general object of the present inven-
tion 1o provide an improved method for creating a data
record in which greater flexibility is provided as to
which questions are presented o the user and more
control is allowed as to which responses are returned
from the user.

Yet another object is to provide a method for build-
ing a hierarchical data tree based npon user interactivity
with a data base.

These and other obhjects will be apparent to those
skilled in the art.

The method for creating a hierarchical data tree of
the present invention includes the initial step of provid-
ing a computer wnformation processing system with a
user interface, a data base and a system of rules which
governs the interaction between the interface and ihe
data base and determines a method of building a struc-
tured record of the interaction referred 10 as a hierarchi-
cal data tree. The user initially designates a target field
and a next record field and the system searches the daia
base for records which have a source field maiching the
designated target field. The next record field of each
record determines interaction with records matching
the displayed record’s target field. If 2 response is ex-
pected from the user, the wser may either accept the
record displaved or provide a separate user response as
a selection. If no response is expected, according to the
next record fleld, the system automatically selects the
first matching record found. The system records the
selection, whether from the system or from the user,
utilizing a block of computer memory. The system then
utilizes the recorded node as the basis for further search
and further interaction. The system first creates a verti-
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cal leg of the data tree, before creating horizontal
branches, according to the rules of fnteraction.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic diagram of dafa base records
utilized in the present invention;

FIG. 215 a schematic dlagram showing the hierarchi-
cal relationship of data base records;

FIG. 3is a schematic diagram of a nodal structure for
storage of interaction records;

FIG. 415 a schematic view of a data tree constructed
utilizing the nodal storage structure;

FIG. 5 is a flow chart showing rules of user interac-
tion with the data base;

FIG. 6 15 a flow chart showing interaction batween
the user and the data base;

FIG. 7 is a flow chart showing the rules provided for
node construction and procedures;

FIG. 815 a schematic diagram showing vertical node
consiruction;

FIG. 9 is a schematic diagram showing horizontal
node constraciion;

FIG. 18 s a flow chart showing the process of delet-
ing a note;

FIG. 1135 a schematic diagram showing vertical node
construction in a specific application;

FIG. 12 15 a schematic diagram showing node con-
struction beyond that of FIG. 1;

FIG. 13 is a schematic diagram showing nodal con-
straction bevond that of FIG. 13; and

FIG. 34 13 a schematic diagram showing the deletion
of a node.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring now to the drawings. the method of the
present iovention includes an interaction rule-based
system consisting of a wser interface which interacts
with a data base to baild a hierarchical data tree based
upon the system responses.

The data base coasists of multiple records each with
a minirmun of three fields: 2 target field “T7, a source
field “8”, and a next record field *NR”, as shown in
FIG. 1

The target field and source ficld are data buffers of
identical type and size. Records are placed in the data
base such that the source field in one record can be
identical to a target field in another record. In this way,
a search of the data base set based gpon criteria placed
in the source field of one record can find or match a
different record, based upon nformation placed in that
record’s target field. The target and source ficlds can
then act as a hnked list between records such that the
source field of one record points to one or more target
fieids in other records, which In turn have their own
source fields which can point to other target ficlds, as
shown in FIG. 2.

The next record field determines how the syster will
interact with the records matching the source ficld. In
its simplest form, a user interaction or response is either
“expected” or “mot expecied” in selecting the next re-
cord. If the next record field allows for g user respouse,
the user may select one or more maiching records or
provide a separate user response to be used as the source
fleld. If the next record field does not allow for a user
response, all matching records will be automatically
selected by the system in the order of their occurrence
it the daia base.

RPX-1003, p.1190
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Information placed in the target and source flelds
determines the relationships between records. Every
record may reference one or more additional records.
The interface interacts between the data base and the
user and constructs a record of the interaction.

A record of the interaction s stored as a series of
nodes, as shown in FIG. 3. A node consists of a block of
memory which references the source field and next
record field of the selected record and contates refer-
ences 1o other nodes selected before and after the pres-
ent node. In this way a hierarchical patiern of responses
SIETFes.

A record which conmdns 3 source field which
matches ancther record’s target field can be visualized

as located on 2 higher vertical level to the record it

refers to. Records which have a source field which
maich the target field of more than one record allow for
branching in the nodal storage system. Records which
have identical target fields are considered to be located
on the same horzontal level. In this way nodes are
“constructed” when records are selected, the nodes
being located on levels which reflect the relationships
of the records. In addition to referencing the source
field and next record field, a two dimensional node
contains references to the next higher level node, lower
level node, previous node in the same level, and the next
node in the same level.

The data tree can now be consiructed as a branched
linked list of nodes, as shown in FIG. 4. The nodal tree
can be visnalized as consisting of one or more vertical
legs with horizontal branch points. Utilizing the system
of the present invention, records can be generated de-
scribing complex data, guided by the entdes in the data
base, governed by the user responsss, and an intexface
algorithem.

As mentioned above, a user response is either “ex-
pected” or “not expected”. ¥ a uwser response is not
expected, then the system will automatically select all
matching records o the order of their oconrrence in the
date base.

When the next record field indicates that a user re-
sponse is “expecied”, the user may provide input in two
different ways, as shown in FIG. 5. The user can either
select input generated from the data bage (A-1, A-2, and
A-3} or provide its own input 1o be used by the system
as though it were a source field provided by the data
base (A-4, A5, A-G).

Three responses deal with data base interactions, The
usey may accept the match provided by the search on
the data base as the only response to the search (A-1).
The user may accept the match, while informing the
system 1o ook for an additional maich for consideration
based on the same search criteria {(A-23). Finally, the user
may reject the match and search for a different match
{A-3).

Three responses deal with input provided from the
user to be used as the sonrce field. The wser may pro-
vide their own tmput to be used as though it were gener-
ated by a match in the daia base and accept this input as
the only response to the previous source field (A-4).
The vser may accept its own input to be used as the
source ficld while is informing the system to look for
additional responses under the previons source field
{A-5). The user may provide an “empty” response
{ A5}

in this way the nser has the flexibility to use the data
base to provide source fields for consideration, or input
their own source field to be used by the system. This
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interaction between the user and the data base is central
1o how the system “constructs” nodes.

Referring now to FIG. 6, the initial step of the pro-
cess is o conduct 2 search of the data base for target
fields which match a chosen source field (B-1)

¥ the target field matches, the system unsets the “de-
lete pode” flag {described below} and looks at the next
record field (B-2). If the target field matches and the
next record field does not expect a user esponse, the
system adds the node (B-3). If the target ficld matches
aud the next record field does expect 2 user response, 2
user response is prompited by the system (B-4), and the
interaction rules of FIG. B are carried out. If no target
fields match (B-1), the system looks at the next record
field (B-5). If no target flelds (B-1) match, and the next
record field expects a user response, the system unsets 2
“delete node” flag {described below) and a user re-
sponse Is prompted by the system (B-8), and the interac-
tion rules of FIG. 5 are carried out. If the target field
does not match, and the next record field does not ex-
pect a user response, a node i3 not added (B-7)

The results of the user interaction of FIG. § are car-
ried out as shown in FIG. &

When the user accepts a match from the data base or
accepis the nser’s own input 1o be used as a source field,
and informs the system that another match is needed
{A-2, A-8), the systern flags the next record field so that
when examined, the system is aware that additional
input is necded. When the user accepis their own re-
sponse 0 be used as the source Held , the value of the
next record field to be recorded in the resulting node
must also be determined. When the next record ficld is
set to expect a pser response, the systern will add the
node and search the data base using the provided source
field as the search criteria for 2 match on the target
fields in the data base (C-2(1)). When the next record
field s set to not expect a response from the user, the
node is added and the system moves to the “low” posi-
tion of this node (C-2(3i1)). The data base is not searched
aund this vertical Jeg of the node tree is terminated after
adding this node. In cases where no response is gener-
ated when the next record field expects a response from
the user, the system will not add 2 pode (C-3). In addi-
tion, the svstem will set a “delete node”™ flag 50 that
higher nodes in this vertical leg may also be deleted (as
described in more detail hereinbelow).

The interface between the user and data base con-
structs the nodes in a linear fashion, completing each
vertical leg before adding 2 horizontal branch. Once 2
vertical leg is completed, the system will climb to
higher level nodes until it finds a branch point. If a
branch is added, the vertical leg of this branch is com-
pleted before another branch is added.

Some general rules vtilized in node consiruction are
as follows (See FIG. 3 and 4).

The source ficld and nexi record field of a node al-
ways refer o nodes on the sext lower level. When the
systemn adds a node, and a node does not exist on that
level, the added node is connected at ifs higher node
register. If a node already exisis on this level, the added
node is counected at its previous node register, on the
same horizontal level. BEach node must be added to a
higher node or previous node. A node cannot have both
a bigher node and a previous node connection.

For the initial selection in the consiruction of nodes
{33 shown in FIGS. 7 and 8), the systern must be given
a source field and next record field value (D-1). After
mput is provided for the source field, and the next re-
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cord field is set to accept a single response, the system
constructs a Node on level 8 as Node § (13-2). As there
is no higher node, the Node &'s higher node reference
register remains empty. The system then moves 1o the
Node #s low register and now considers Node § the
higher node (D-3). If the next record field is set {0 ex-
pect a user response, the system will search the data
base for a match in the target fields on the Node @s
source field (D-4). A node is either added or not added.

If the next record field is sef 10 expect a user response,
the user may determuine the selection. If the next record
field is set not to expect a user response, the selection is
done automatically by the system. If a node is added,
the system constructs a new Node on the next level
below Node 8. The higher node (Node §) references the
new node (Node 1) as its lower node. The new node
references the higher node 25 its higher node. This cycle
continues uniil no more vertical nodes can be gener-
ated, as shown in FIG. &.

When the systern can no longer 2dd nodes in 2 verti-
cal fashion, the system will then climb to higher nodes
locking for a branch point (E-1), as shown in FIG. 7.

The system moves {0 its higher node and then locks
o see if 2 higher node exists. If g higher node exists, the
system checks to see if a “delete node” flag is set (E-2).
If the delete node flag is set, the system will consider
deleting the node. If a higher node exists, the system
determines whether an additional node may be added
on this level. An additional node may be added on this

fevel if the higher node’s next record field does not -

allow for a user response or, if 2 user response is ex-
pected and when the selection was made, the user deter-
mined that an additional selection was needed by flag-
ging the higher node’s next record field (E-3). If an
additional node is not o be added (E-4), the system
chimbs 1o its higher node and starts again at step BE-1 If
an additional node may be added and a node already
exists on this level, the system moves to the present
node’s next node position. The system searches the data
base on criteriz of the higher nodes source field as in
step -4

Referring now to PIGS. 7 and 8, horizontal node
construction takes place only after vertical leg con-
struction has terminated, and the system is searching for
3 branch point. As shown in FIG. §, the systen’s search
of the data base has found no record maich in target
fields selected i Node 3's source §eld, therefore the
system moves ppward a level to Node 2.

¥ a response is selected and 2 node already exists on
this level (Node 2}, the system builds a node on the same
horizontal level. The Node 2 references the new Node
4 as i1 “next node”, and is connected at the “next node”
register of Node 2. Node 4 references Node 2 as iis
“preview node” register. The system moves to Node £5
lower node register and now searches the data base for
a match in the target fields on Node's 4 source field and
begins the vertical phase of node construction again at
(F-2}. When no more responses can be suppled, the
sysiem will have climbed to its highest node (Node )
and terminates. If the “delete node” flag is set, the node
is deleted before termination, as discussed hereinbelow,

When the system expects a user response and there is
no response, some higher nodes may become unneces-
sary. Under these circumstances, the system will delete
nodes as it climbs the node tree. In this way, unneces-
sary information is removed from the record.

As shown in FIGS. 7 and 1, if the delete node flag is
set, the system checks the higher node’s next record
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field (G-1). If the higher node’s next record field ex-
pects a user response, the delete node flag is unset and
the node is not deleted {(G-2). The sysiem checks the
higher node’s next record field to determine if 2 search
on the data base on the higher node’s source fisld is
needed. If the higher node’s next record field does not
expect & user response, the system checks to see if the
node is connected 0 2 previous or next node on the
same horizontal level ((6-3). If the present note is not
counected to a previous or next node, the syster deletes
the present node ;and then the system checks the higher
nodes next record field to determine if a search on the
data base on the higher pode’s source field is needed
(G-4).

If the present node is connected 0 & previous or next
niode, the system unsets the delete node flag (G-8). The
sysiem deletes the present node and then the system
checks the higher node’s next record field to determine
if a search on the data base on the higher node’s source
field is needed.

Utilizing the above-described rules of interaction, 2
practical application of the system is described herein-
below.

Suppose a medical laboratory wishes to generate 2
series of reports concerning cviclogy examinations. {n
this laboratory they may examine cytology specimens
from several anatomdc sources, such a cervix {pap
smear) or lung (sputum). With each pap smear examina-
tion the lab decides that specific information on each
case should be reported. A short history consisting of
the sex of the patient and what medication (pills, red or
white) the patient is taking will be included. If the pa-
tient is taking red pills, the report will determine if they
are square pills or round pills. The number of stides
submitted will be recorded. A summary of microscopic
findings will also be generated consisting of presence or
absence of cells. When cells are present, these cells will
be coded as either normal or abnormal. A comment will
be placed at the end of the report if needed. The follow-
ing entries should be made into the data base for this pap
Teport:

TABLE 1
RECORD TARGET SOURCE NEXT RECORD
NUMBER FIELD FIELD FIELD
1 cytology pap jle]
2 cytology SPULGIR no
3 pap history no
4 pap shides yes
g pap miCTO 0o
D) history SEX no
7 sex female o
& history pills res
Q pills none no
i0 pilis rad yes
il ved round no
12 red square no
i3 pills white no
i4 micro cells yes
) cells none no
16 cells present yes
17 present normal no
18 present abnormal no
19 rap COMMERT yes

Axn entry in the data base is made for 2 sputum report
for the purpose of illustrating a choice of reports under
the heading of cytology. To enter a sputum report, the
contenits of the report would need to be placed in the
data base.
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To begin the interaction, the user must select the
criteria for an initial search. In this case, the user will
provide the search eriteria as “cytology”. For the initial
selection, 2 response is expected from the user.

Asshown in FIG. 11, the system constructs a node in
fevel §, which we will refer to as node @, which countains
the user-generated source field “cytology” and the
given next record field of “yes” denoting 3 user re-
sponse is expectad. The system moves to the lower node
register {see FIG. 3) and considers this Node ¢ fo be the
“higher” node.

The svstem now uses the source field of Node §,
“cytology”, a3 the search criteria. A search of the data
base on the targst ficlds finds two matches, record #1
and record #2 (see Table I} As a response is expected
from the user, the user may choose between the two
records’ scurce fields, “pap” and “sputum”.

If we select “pap”, a new node is constructed on level
1, which we will refer {0 as node 1. The system records
and references the source field, “pap”, and next record
field, “no” of the selected record. Node 1 places in its
high node register the location of node 8. Node 8 places
in its low node register the location of node 1.

The system now maoves to the low node register of
Node 1 and Node ¥ becomes the higher node. The
source field “pap” of Node ¥ becomes the search crite-
tia on target felds in the data base, and no response is
expected from the user.

As no response is expected, the first match on 3 target
field with “pap™ as an entry is selected, record 3 (see
Table 1}. A new Node on level 2 is constructed and will
be referred to as node 2. The source field of record #3,
“history”, and its next record field “no” are recorded
and referenced by node 2. Node 2 places iniis kigh node
register the Jocation of node 1. Node 1 places in its low
node register the location of node 2.

The system now moves 1o the low node register of
Node 2 and Node 2 becomes the higher node. The
source field “history” becomes the search criteria on
target fields in the data base, no response is expected
from the user.

As node 2's mext record field expects no response
from the wser, the first match in the data base in the
target fields on the critera “history™ is selected, record
#6 (sée Table 1), Node 3 is constructed on level 3 and
references the source field and next record field of re-
cord #6. Node 3 places in its high node register the
tocation of node 2. Node 2 places i its low node regis-
ter the location of node 3. Record #6 deterndnes that no
response is expected from the aser on the next match.

Continuing to refer to FIG. 1%, Node 3 becomes the
higher node. The source field from Node 3 “sex”, now
becomes the search criteriz. As no response is expected
from the user, the first maich on “sex” is automatically
selecied, record #7 {see Table 1} (As all pap smears
st be obtained on females, there is no need for an
alternate seleciion. ) Node 4 is constructed and refer-
ences the sonrce fleld “fernale” and the next record
field. Node 4 places in its high node register the location
of node 3. MNode 3 places in its low node register the
location of node 4. Record #7 determines no response
from the user is expected on the next maich.

Node 4 becornes the higher node. The interface now
scarches for a match on the source field, “female”, of
node 4. Finding no match, the system looks at the next
record field of its higher node, node 4. As the next
record field of node 4 does not allow for a2 user reo
sponse, the system moves 1o node 45 “next node”™ posi-
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tion and looks for a previcusly unused match in the
target fields for “sex”. Finding no matches, the system
climbs 10 node 3 which becomes the “present” node.
The system locks at the next record field of node 3's
higher node, node 2. As the next record field of node 2
does not allow for a user response, the system moves to
the “next node” position of node 3.

Referring now to FIG. 13, node 3 becomes the previ-
ous node. The system looks for a previously unused
match in the target fields on node 2'¢ source fleld “his-
tory”. A match is found o record #8 (Table 1). Node §
is now construcied on the same level, adjacent to node
3 and places in {5 “previous node™ register the location
of node 3. Node 3 now places in its “next node” register
the location of node 5. Node 8 records record #8's
source field “pills™ and its next record field “yes”.

Node 5 becomes the higher node. The systerm now
searches for a maich in the target ficlds on “pills” and
finds the first match, record #9, “none” (Table 1). As
the system expecis a response from the user, the uvser
may select this choice or look for another march. ¥f the
user rejects this chaoice, the next selection to be offered
is record #10 “red”. If we select record #3106 while
mdicating to the systern that another selection is
needed, the system constructs node 6 in level 4 and
references the source feld and next record field of re-
cord #18. Node 6 places in its high node register the
location of node 5. Node 5 places in its low node regis-
ter the location of node & Record #130 determines that
a response is expected from the user on the next match.
The systerm will flag node $s next record field so that
the system will know that the user wishes to make an-
other selection in addition to record #18 from the re-
cords in the data base which have target fields which
match “pills”.

Node & becomes the bigher node. The system now
searches for a match in the target ficlds of the data base
for 2 match on “red”. The source feld of the first
maich, record #11, “round”, is presented o the wser, I
the user sclects this match, node 7 is construcied in level
8. Mode 7 references record #13 s source field and next
record field. Node 7 places in its high node register the
location of node 6. Node & places in its low node regis-
ter the location of node 7.

Mode 7 becomes the higher node. The system now
searches the data base in the target flelds for a mateh on
round. Finding no match, the system looks at the next
record field of its higher node, node 6. As a response is
expected from the user and an additional selection has
not been ndicated, the system colimbs to node ¢ and
locks at the next record field of its higher node, node 5.
As a response is expecied from the vser and an addi-
tional selection has been indicated, the system moves to
the “next node” position of node 6 and node 6 becomes
the previous node (see FIG. 13).

The systemt looks for the next match in the data base
on node #5's source field, “pills”. Record #13 follows
record #18 and its sonrce field “white” is offerad to the
user as a selection. If selected without wanting another
match, node 8 is constructed in level 4. Node 8 places in
its previous node register the location of node 6. Node
& would place in #ts next node register the location of
node 8. Record #11 determines that no response is
expecied from the user on the next maich. The next
record field of nede § is no longer flagged, as the user
does not need another selection.

Node 8 becomes the higher node. The interface now
searches for a match on node ®'s source field “white”,
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Finding no match, the svstem climbs to node 8§ and
looks at the next record field of its high node, node §. As
node ¥s next record field allows for a user response,
and is no longer flagged for an additional response, the
system chimbs 10 node § and looks at the next record
field of iis higher node, node 2. As node 2 does not
allow for a user response, the system moves o the “next
node” position of node 3.

Node 3 becomes the previous node. The system looks
for a previcusly unused mateh in the target fields on
node 2’s source field “history”. Finding no maich, the
system now olimbs {0 node 2 and looks at the pext re-
cord field of its higher node, node 1. As the next record
field does not allow for 3 user response, the system
moves to the next node position of node 2.

MNeode 2 becomes the “previous node”. The system
looks for a previously snused mateh in the target fields
on node I's source field “pap”. A maich is found in

record #4 (Table 1). Mode # is now constructed on the

same level, adjacent to node 2 and places in its “previ-
ouns node” register the location of node 2. Node 2 now
places in its “next node” register the location of node 9.
Node 9 records record 4's source field “slides” and its
next record fleld “yes”.

Nede 8 becomes the higher node. The sysiem now
searches for a match in the target fields on “slides™.
Finding no match and as the system expects a response
from the user, the system prompis the user for a re-
sponse. The user may respond with its own input 1o be
used as the source field. If the user mmputs 27 and ac-
cepts this as the only response and assigns the value
“uo” 1o the next record field, the system constructs
node 18 1n level 3 and references “27 as the source Beld.

Mode 10 places in its high node regisier the location of

node 8. Node 9 places in its low node register the loca-
tion of node 10. As the user assigned the value of “no”
to the next record field of node 18 the system will not
search the data base on the response referenced by node
16

Node ¢ becomes the higher node. The system will
ook at the higher node’s next record field to determine
if another response is needed. As 2 response is expected
from the user and the next record feld was not flagged
for an additional response, the systerm will climb (o node
% and lock at the next record field of its higher node,
nde 1. As node 1 does not expect a response from the
user, the system moves 1o the next record position of its
present node, wode $.

Nose 8 becomes the previous node. The next unused s

match in the target Selds in the data base on node ¥'s
source field “pap” is selected, record #5. Node 11 15
constracted in level 2 and references record #5s source
Beld “micro” and next record field. Node 13 places in
its “previous node” register the location of node 9.
Node 8 places in its "next node” register the location of
node 11

Node 11 becomes the higher node. The system now
searches for a match in the target fields on “micro™ and
finds a match, record #14 (Table 1). As the system does
not expect a response from the user, the systera cone
strocts a node 12 on level 3 and references the source
field of record #34, “cells” and its next record field
“yes”. Node 12 places in its high node register the loca-
tion of node 11, Node 11 would place in it3 low node
regisier the location of node 12. Record #14 determines
that a response is expected from the user in selecting the
next node. )

58
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Mode 12 becomes the higher node. The system
searches the target fields in the data base for a match on
node 12’s source field “cells”. The first match, record
#15 is presented to the user. If the user selects record
#18, “none” is recorded and as there are no selections in
the target fields which match “none®, the system wonld
begin to climb the nodes looking for another parallel
match. If, however, the user selects record #16, “pres-
ent”, a match in the target fields of records in the data
base can be found, and this leg of the node tree 1s contin-
ued. I we select record #1316, “present” the system con-
structs node 13 in level 4 and references the source field
and next record ficld of the record. Node 12 places in its
low node register the location of node 13, Node 13
places in its high node register the location of node 12
Record #16 determines that a response is expected from
the user on the next match.

Node 13 becomes the higher node. The source field
from node 13 “present”, now becomes the search crite-
ria. There are two matches in the data base, record #17,
“normal”, and record #3I8, “abnormal”. If the user
selects “normal”, Node 1415 constracted and references
the source field “normal” and the next record field,
“no”. Node 14 places in s high node register the loca-
tion of node 13, Node 13 places in its low node register
the location of node ¥4 Record #1317 determines no
respouse from the user is expected on the next match.

Node 14 becomes the higher node. The interface now
searches for a match on the scurce field of node 14,
“normal”. Finding no match, and as no response is
expected, the system climbs to node 34 and looks at the
next record field of node 13, As this node allows for a
user response and the user has not requested an addi-
tional selection, the system now climbs to node 13 and
looks at the next record fleld of node 12, As this node
allows for a user response and the user has not requested
an additional selection, the system now climbs 1o node
12 and looks af the next record field of node 11, As this
node does not allow for a user response, the systemn
moves 1o the next record position of node 11 and locks
for a previously unused match in the target fields on
“micro”’. Finding none, the system now climbs 0 node
11 and looks at the next record field of node 1. As this
next record field does not allow for 2 user response, the
system moves o the next record positton of node 11
Naode 31 becomes the previons node. The system then
locks for a previously unused match in the target fields
on “pap”. A maich is found in record #39 (Table 1). As
shown in FIG. 14, node 18 is now constructed on the
same level and adjacent to node 31 and places in its
previous node register the location of node 11. Node 11
now places in its next node register the location of node
15. Node 18 records record #1%s source fleld “com-
ment” and its next record field “ves”.

MNode 18 becomes the higher node. The system
searches for a2 maich on node 18's source field “com-
ment”. Finding none and as the system expects a user
response, the sysiem prompts for a user response.

If the user provides an empty response, the system
does not copstruct a nede, The system sets the delete
node flag and then climbs to its higher node, node 18,
The system locks at the higher node’s next record field.

As the higher node’s next record field does not expect
a user response, the system checks o see if the node is
connected 1o a parallel node, As note #13 connects o a
paraliel node the delete node flag is unser

The systern deletes node 15 and node 31 becormes the
previons node.
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As the higher node’s next record field does not expect
a user response, the system looks for a previously nu-
used match in the target fields on its higher node’s
source field “pap”.

inding none, the system now climbs to node 1 and
locks af its higher node’s next record field. As node 0
does allow for a user response and is not flagged for an
additional selection, the system terminates.

e node tree of the final report no longer containg a
reference 0 a comment. If the user wished to indicate
that & comment was considered and not given, the user
may have input “none” under comment and a node
would have been constructed and this leg of the node
tree would have been preserved.

Whereas the invention has been shown and described
in conpection with the preferred smbodiment thereof, it
will be understood that many wmodifications, substitu~
tions and additions may be made which are within the
intended broad scope of the appended claims.

1 claim:

1. A method for recording nser interaction with 2
computer data base to generate reports, comprising the
steps of:

providing a computer information processing system,

including a data base which interacts with nser data

input to build 2 hierarchical data tree based upon

SYstems responses;

a user inttlally designating a source and a “next re-

cord” field in said system; each said “next record”

fleld comprising instructions to direct a response 3

by the system upon identification of a record with
the designated source field;

satd system searching a plurality of records forming
said data base for records which have a target field

matching the inputted source field, and displaying °

an initial record found for viewing by the user;
the systemn reading the insiructions of the initally
designated “next record” field of the indtial record
and interacting with records matching the initial
record’s source field according to those mstruc-
tions;
said system responding to a “‘vespouse expected”
instruction in 2 “next record” field by prompting
the user for one of two responses; wherein the two
responses consist oft
{}) requesting the user to select a record with a
target field maiching the displayed source field;
and
{2) requesting the user to provide z separate re-
sponse as a selection;
said system responding to 2 “po response expected”
instruction in a “next record” field by finding all
records with target fields matching the source field
of the displayed record, and automatically select-
ing the first record found;
sadd system recording a selection from the user oy
system as & first node, utilizing a block of computer
MEmOry;
said computer system designating nodes in a predeter-
mined hierarchical seguence, designating nodes
with identical target fields as being on the same
horizontal level, and designating 2 node with a
source field maiching 2 designated record’s target
field as being on a higher level than the designated
record, each said node containing references to a
previously selected node on the same level, the
next node to be selected on the same level, the next
righer level node and the next lower level node;
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said system searching sald data base for records
which have a target ficld matching the source field
of a second selected source field inputted by the
user or system, and displaying z first matching
record found for viewing by the user or system;
said system recording a selection of a displayed re-
cord by the vser or the system, as a second node, on

a lower vertical level than the first node;

continuing the steps of searching records, displaying

a record, and recording selections, until no match-

ing target fields are found for 2 selected record

source field, at which time a first vertical leg of 3

hierarchical data tree is terminated; and

said system generating a report of all recorded nodes.
2. A method for recording user interaction with a
computer data base 10 generate reports, comprising the
steps of:
providing a computer informaiion processing system,
wcluding a data base which interacts with user data
input to build a hierarchical data tree based upon

SYSieIn responses;

a user initlally designating a source and a “next re-
cord” ficld in said systeny;
each sald "next record” field compristng instructions

1o direct a response by the system upon identifica-

tion of a record with the designated a sought

source feld;

said system searching a plurality of records forming
said data base for records which have a target field
matching the inputted source field, and displaying
an inittal record found for viewing by the user;

the systemn reading the instructions of the initially
designated “next record” field of the displayed
record and interacting with records matching the
displayed record’s source field according 10 those
mstractions;

said system responding o & “response expected”
instruction in a “next record” field by prompting
the user for one of two responses; wheretn the two
responses consist of:

{1} requesting the user to select a record with a
target field matching the displayed source field;
and

(2) reguesting the user io provide a separate user
response as a selection;

said system responding to a “no response expected”
instruction in 2 “next record™ field by finding all
records with target ficlds matching the source field
of the displayed record, and antomatically select-
ing the first record found;

said system recording a selection from the wser or
system 2as 2 first node, utilizing a block of computer

MEory;

said computer sysiem designating nodes in a predeter
mined herarchical sequence, designating nodes
with identical target fields as being on the samme

horizontal level, and designating a node with a

source feld matching 2 designated vecord’s target

field as being on = higher level than the designated

record, each said node containing references to a

previously selected node on the same level, the

next node 1o be selected on the same level, the next
higher level node and the next lower level node;
said user selecting a first record displayed by the
system, in response 1o a prompt from the computer
system caused by 2 “response expected” instruce
tion in the initially designated “next record” field;
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said system searching said data base for records
which have a target field matching the source field
of a selected first record and displaying a first
matching record found for viewing by the user;

said system recording a selection of a displayed re-
cord by the user or the sysiem, as z second node, on
a lower vertical level than the first node;

continuing the steps of searching records, displaying
a record, and recording selections, until no mateh-
ing target fields are found for a selected rvecord
source field, at which time a first vertical leg of a2
hierarchical data tree is terminated; and

said system generating a report of all recorded nodes.

3. A method for recording user interaction with a

computer data base t¢ generate reports, comprising the
sieps oft

providing a computer information processing system,

including a data base which lnteracts with user data

input to build & hlerarchical data tree based upon

SYStem responses;

user initially designating a source and 2 “pext re-

cord” field in said systemy

each said “next record” field comprising instructions
to direct a response by the system upon identifica-
tion of a record with the designated source field:
said systera searching a plurality of records form-
ing said data base for records which have a target
field matching the inputted source field, and dis-
playing an initial record found for viewing by the
nsex;

the system readmmg the imstructions of the initially
designated “next record” field of the displayed
record and interacting with records maiching the
displayed record’s source field according to those
instractions;

said system responding to a “response expected”
instruction in 2 “next record” field by prompting
the user for one of two responses; wherein the two

responses consist ofs '

{1} requesting a user to select a record with 3
target field matching the displayed scurce field
and

(1) requesting a2 user o provide a separate user
response as a selection;

said system responding to 2 “no response expested
mstraction n 8 “aext record” field by finding all
records with target fields matching the source fleld
of the displayed record, and automatically select-
ing the first record found;

said system recording = selection from the user or
systerm as a first node, wiliving 2 block of computer

IMemOTY;

said computer systers designating nodes in a predeter-
mined hierarchical sequence, designating nodes
with identical target fields as being on the same

horizontal level, and designating a node with a

source hield maiching a designated record’s target

ficld as being on a higher level than the designated

record, each said node containing references to a

previously selected node on the same lavel, the

next node to be selected on the same level, the next
higher level node and the next lower level node;
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sald systern searching said data base for records
which have a target field matching the source field
of 2 record automatically selected by the computer
system caused by a “no response expected” instruc-
tion in the initially designated “next record™ field,
and displaying a first matching record found for
viewing by the user;

said system recording a selection of a displayed re-
cord by the user or the system, as a second node, on
a lower vertical level than the first node;

continuing the steps of searching records, displaying
a record, and recording selections, until no match-
ing source fields are found for a selected record
source field, at which time a first vertical leg of a
hierarchical data tree is terminated; and

said systern generating & report of all recorded nodes.

4. The method of claim 1, 2 or 3, further comprising

the steps of:

said system searching the next higher node above the
last recorded node, after the step of terminating the
first vertical leg of the data tree, and checking the
“next record” field thereof;

said system searching the data base for a second re-
cord with a target field matching the source field of
the next higher node, and said system moving verti-
cally up a node level if no match is found;

continuing the steps of searching the next higher
nade, searching the data base for a second record,
and moving vertically up a node level unul all
nodes in the vertical leg are searched.

5. The method of claims 1, 2 or 3, further comprising
the steps of:

said system searching the next higher node, afier the
step of terminating the first vertical leg of the data
iree, and checking the “next record” field thereof;

if the next higher node next record field calls for a
user response, and an additional selection is needed,
then said system searching the data base for a sec-
ond record with a target field matching the source
field of the next higher node and displaying 2
matching record to the user;

if the next higher node next record field calls for no
user interaction, then said system searching the
database for an unused record with a target field
which matches the next higher node source feld,
and displaying & next matcly

said wser or system selecting the displayed record;

said system adding a node on the same horizomtal
level and designating the added node as horizontal
nade 1.

& The method of claim 5, further comprising the
steps oft

said systemx searching said data base for records
which have a target field matching the source field
of the horizontal node 1, and displaying a first
matching record found for viewing by the user;

continuing the steps of recording selected records,
searching records and displaying records until no
matching source fields are found for a selected
record source field at which time a vertical leg

below the horizontal node is terminated.
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