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

the computer 401 (as communicated from the server 402), then steps .

104-1 l0 may be repeated for each of the remaining patients. After all
patients have been processed by the nurse, the final step ll2 is ‘
reached.

Benigno at 46:30-47:4

Steps l02, l05 and l l0, wherein the client computer 401

communicates with the server 402, are each described in further
detail in steps l2l-l29, depicted in Figure 1B. In step l2l, the k

processes commences. In step 122, the modem on the client computer
40l dials into the server 402. Again, this assumes that the computer i
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-l3

Therefore, it would be highly desirable to have a system permitting

the capability to provide home care and direct information k
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. i

Benigno at ll:l4-l9

Assuming the connection between the client computer 401 and server
402 is successful in step l24, then in step l25 the patient list, patient \
orders and patient questionnaire is updated. Specifically, the client
computer 40l 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

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

computer from electronic
communication with said
first computer; i

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 i
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 S
by the nurse), and the server 402 sends to the client computer 401 the
updated patient list, patient orders, patient questionnaires, flow of S
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 (affirrnative 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§
fiusing 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. S
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 thati......................................................................................................................................................................................................................................................... .\
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have some autonomy or who are perhaps exchanging time-insensitive
data with a remote site can continue to function essentially

Eundisturbed by link failures since the connectivity and reconnection
Eprocedures 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. i
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

1 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

(h) modifying said Daily communication includes SOAP notes, notification of whether
questionnaire with the patient received appropriate IV medications and intravenous
incremental changes at a 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 k
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 (z'.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 i
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 fiom 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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(i) placing said remote In step 102, the nurse, using the client computer 401 (Figure 4)
computer into electrical 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

1 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 outqiiIIIiiIIIiiIIIiiIIIiiIIIiiIIIiiIIIiiIIIiiIIIiiIIIiiIIIiiIIIiiIIIiiIIIiiIIIiiIIIiiIIIiiIIIiiIIIiiIIIiiIIIiiIIIiiIIIiiIIIiiIIIiiIIIiiIIIiiIIIiiIIIiiIIIiiIIIiiIIIiiIIIiiIIIiiIIIiiIIIiiIIIiiIIIiiIIIiiIIIiiIIIiiIIIiiIIIiiIIIiiIIiiiiiiiiiiiiiiiiiiiiiiio
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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
401 dials into the server 402. Again, this assumes that the computer i
401 and server 402 are to be connected via modem and standard k
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 S
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 S
by the nurse), and the server 402 sends to the client computer 401 the
updated patient list, patient orders, patient questionnaires, flow of S
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;\I11III11III11III11III11III11III11III11III11III11III11III11III11III.1III11III11III11III11III11III11III11III11III11III11III11IIIiiIIIiiIIIiiIIIiiIIIiiIIIiiIIIiiIIIiiIIIiiIIIiiIIIiiIIIiiIIIiiIIIiiIIIiiIIIiiIIIiiIIIiiIIIiiIIIii\\\\\\\\\\\\\\\\\\\\\\\¢

(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 k
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. i
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 k
visit(s) for one or more patient(s). The communication can take place
via modern and standard phone lines, via wireless transmission (e.g., i
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 S
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 S
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 k
processes commences. In step 122, the modem on the client computer
401 dials into the server 402. Again, this assumes that the computer i
401 and server 402 are to be connected via modem and standard k

telephone lines. Again, it will be understood that this connection may

be accomplished in a variety of ways, including over telephone lines, i
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 i
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.‘....................................................................l .................................................................................................................................................................................. .\
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(k) modifying said

transmitted tokenized
questionnaire in said
remote computer with

said incremental _
changes, thereby creating
a modified tokenized '
questionnaire;

encountered.

Benigno at 47:29-30

$’?¥‘=‘3P:Z~>‘.‘l5
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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 ll:22-26

The system is constantly evaluating itself. As the system finds new k
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 i
correlations are determined between clinical pathway decisions and
significant outcomes (z'.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 i
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 i

clinical pathway, and at least one subsequent decision data element
corresponding to at least one available subsequent decision point k
within the clinical pathway, and a historical clinical pathway database
for storing previously selected subsequent decision data elements, S
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 S

the subsequent decision data elements in the clinical pathway
database, and transmitting the at least one clinical pathway k
modification signal over the communication network to the receiving
means of the client workstation. i

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 i
401 and server 402 are to be connected via modem and standard k
telephone lines. Again, it will be understood that this connection may
be accomplished in a variety of ways, including over telephone lines, 1
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 l
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.‘....................................................................l .................................................................................................................................................................................. .\
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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 S
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 47:29-30Qxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx'»xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx\x\\\\x\\\\x\\\\x\\\\x\¢

(l) 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

1 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 S
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 1
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 i
401 and server 402 are to be connected via modem and standard k
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-l3

Assuming the connection between the client computer 401 and server
402 is successful in step l24, then in step l25 the patient list, patient i
orders and patient questionnaire is updated. Specifically, the client

computer 40l sends information to the server 402 regarding the

actions that the nurse has taken (as input into the client computer 40l S
by the nurse), and the server 402 sends to the client computer 401 the
updated patient list, patient orders, patient questionnaires, flow of i
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 40l and server 402, then final step 129 is

encountered.

Benigno at 47:29-30........................................................................................................................................................................................................................................................ .\

(m) within said remote In step l06 and l08, the client computer 40l, 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.

1 Benigno at 46: l6-20........................................................................................................................................................................................................................................................ .\

(n) placing said remote In step l02, the nurse, using the client computer 40l (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 k
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 l05, the nurse, through client computer 40l, may again
communicate with server 402, in order to obtain the most current

instructions and data.
Benigno at 46:l3-l4

Alternatively, or in addition, in step l07 the nurse may carry out
orders created by the physician and transmitted in steps 102 and/or

l05 from the server 402 to the client computer 40l.

Benigno at 46:22-24
x....................................................................l .................................................................................................................................................................................. .\
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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 i
401 and server 402 are to be connected via modem and standard k
telephone lines. Again, it will be understood that this connection may
be accomplished in a variety of ways, including over telephone lines, i

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. \
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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 1

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

(o) 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
1 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
 
 
 

(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; mechanism, may obtain data from the nurse or other source

1 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 46:16-20iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii.\

(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; language previously described, or through any other data collection
A 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.
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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

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

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

(r) preparing a report
using any of said at least
one user response and
said at least one

additional user response;
and,

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

One significant benefit of the invention is that the data gathered about
various clinical pathways and their successfulness can be catalogued. ‘
The data can be repackaged and manipulated as needed and is

(s) displaying at least a
portion of said report on
a visually perceptible
medium;

(t) performing at least

steps (d)-(p) using at

least two different _
remote computing device
types using the same :

tokens.

................................................................................................................................................................................. .\

................................................................................................................................................................................. .\

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 l0:l4-l8.

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 l
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 k
each question, and allows the attachment of significant information to
each question within the questionnaire. An example would be i
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 l3:l-l0

In a further embodiment, the present invention provides a system for
assessing 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 k
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 i

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 k
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 i
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 l5:l8-l6:7

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 l9: l0-24

In step 304, a new patient record is created, using for example the k
client computer 401 and the server 402. This record may be stored on
the server 402, or at any other external location. In step 305, a criteria
questionnaire is administered on the client computer 40l, in order to i
determine whether the patient satisfies the criteria to be eligible for,
for example, home health care. Examples of such criteria and.‘....................................................................l .................................................................................................................................................................................. .\
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conditions have been previously described elsewhere.
Benigno at 49: 10-15

  
 

 

;§§;}\\\&’__.\

  
4os‘.~'x.‘- ‘\‘.-§k‘€S\"*~':'$.$&'

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 are a Benigno at 46:4-9

same computer.
1 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 k
processes commences. In step 122, the modem on the client computer
401 dials into the server 402. Again, this assumes that the computer 1

401 and server 402 are to be connected via modem and standard k
telephone lines. Again, it will be understood that this connection may
be accomplished in a variety of ways, including over telephone lines, 1
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 1
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 S
by the nurse), and the server 402 sends to the client computer 401 the
updated patient list, patient orders, patient questionnaires, flow of 1
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 4729-30 

 
3 10. The method for 5 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., 1
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 outx....................................................................l .................................................................................................................................................................................. .\
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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 S
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 l
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 k
processes commences. In step 122, the modem on the client computer
401 dials into the server 402. Again, this assumes that the computer i
401 and server 402 are to be connected via modem and standard k
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 S
by the nurse), and the server 402 sends to the client computer 401 the
updated patient list, patient orders, patient questionnaires, flow of S
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 i 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.....................................................................l .................................................................................................................................................................................. .\
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tracking clinical pathway outcomes based on data collected post-

treatment. A questionnaire computer language and subsystem are k
used in various stages of the systems of the invention. Corresponding
methods are also disclosed. ‘
Benigno at Abstract

Assessment of the patient's condition is performed using an(a) creating a _
questionnaire comprising

a series of questions; '

questionnaire or form generated based upon the current patient's

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 k
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 l2: l7-3l

One significant benefit of the invention is that the data gathered about
various clinical pathways and their successfulness can be catalogued. i
The data can be repackaged and manipulated as needed and is

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

(b) tokenizing said

questionnaire; thereby

producing a plurality of
tokens representing said
questionnaire;

patient class is an important advantage of the invention.

Benigno at l0:l4-l8.

Statements of the language used to create each questionnaire are k
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 l2:27 -31
.................................................................................................................................................................................. .\
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Each individual question within the questionnaire may be represented
by statements in a "questionnaire language". This language is "turing S
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
each question within the questionnaire. An example would be i

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 l3:l-l0

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 l9: l0-24;KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK.\

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

3 in many questionnaires.

Benigno at l2:27 -31

Each individual question within the questionnaire may be represented
by statements in a "questionnaire language". This language is "turing i
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 k
each question, and allows the attachment of significant information to
each question within the questionnaire. An example would be i
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 l3:l-l0

(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 datax....................................................................l .................................................................................................................................................................................. .\
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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., 1
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 k

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

(e) 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. i

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

Benigno at 11:14-192....................................................................'...................................................................................................................................................................................}
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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 k
visit(s) for one or more patient(s). The communication can take place
via modern and standard phone lines, via wireless transmission (e.g., l
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 k
processes commences. In step 122, the modem on the client computer
401 dials into the server 402. Again, this assumes that the computer 1

401 and server 402 are to be connected via modem and standard k
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 thex....................................................................l .................................................................................................................................................................................. .\
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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 pathway instructions, etc., regarding what steps to perform during k
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 S
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 1
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 i
401 and server 402 are to be connected via modem and standard k
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 i
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 (affirrnative 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,
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

Echannels 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

Edata 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

fito 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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Eundisturbed by link failures since the connectivity and reconnection
Eprocedures are managed by the network in a manner that is

Etransparent 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, 5

  

 
eratnaszausazzié may ISERVER
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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
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: l6-28

$‘¥£‘:‘3§Z~>‘.‘l5
T 310. ‘

KER? ST.$.§1F5S

\\\\{KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK‘

(g2) storing within said In step l09, the nurse records in the client computer 40l compliance
remote computing device or non-compliance with the orders. If noncompliance, the reasons are
said response from the

user;

also stored. gain, all such stored data may later be transmitted back to
the server 402. ‘
Benigno at 46:25-28

 
(h) placing said handheld

 

In step l02, the nurse, using the client computer 401 (Figure 4)

remote computing device communicates with the server 402, in order to obtain updated
into electronic

communication with a

second computer;

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 l05, the nurse, through client computer 40l, may again
communicate with server 402, in order to obtain the most current

instructions and data.
Benigno at 46:13-l4

Alternatively, or in addition, in step l07 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 1
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 k
processes commences. In step 122, the modem on the client computer
401 dials into the server 402. Again, this assumes that the computer 1

401 and server 402 are to be connected via modem and standard k
telephone lines. Again, it will be understood that this connection may
be accomplished in a variety of ways, including over telephone lines, 1
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 1
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 1
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 1
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 thex....................................................................l .................................................................................................................................................................................. .\
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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

Qxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx'»1xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx\x\\\\x\\\\x\\\\x\\\\x\¢

(i) transmitting at least a In step 106 and 108, the client computer 401, via the questionnaire
portion of said response language previously described, or through any other data collection
stored within said mechanism, may obtain data from the nurse or other source
handheld remote corresponding to the clinical pathway to be followed, as dictated by
computing device to said the physician. As a result, SOAP notes may be generated, alerts can
second computer; and, 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

E.‘£i.k§.*‘..‘x‘43-'.‘.:‘sFE 15.331
‘ H£&E;$‘§S£R1.~‘ER
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(j) forming a visually
perceptible report from
any of said at least a
portion of said response
so transmitted.

1 12. A method for

collecting survey data
from a user according to

claim ll, wherein step

(j) comprises the step of
printing a report from
any of said response to
transmitted.

 
l3. A method for

collecting survey data
from a user according to
claim ll, wherein said

first computer and said
second computer are a
same computer.

. The system includes means for

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

Benigno at FIG 1A

In step l l0, the client computer 40l communicates with the server

402, in order to update both the computer 401 and server 402 as in
steps 102 and l05. In step lll, if there are additional patients

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

the computer 40l (as communicated from the server 402), then steps .

l04-l l0 may be repeated for each of the remaining patients. After all
patients have been processed by the nurse, the final step ll2 is ‘
reached.

Benigno at 46:30-47:4
H:KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK‘

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.
I Benigno at 28:26-29:1

 
. outputting the signal to a signal

In step l02, 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 k
visit(s) for one or more patient(s). The communication can take place
via modern and standard phone lines, via wireless transmission (e.g., i
cellular, etc.), via the Internet, or via any other communication link.

Benigno at 46:4-9

In step l05, the nurse, through client computer 40l, may again
communicate with server 402, in order to obtain the most current

instructions and data.
Benigno at 46:13-l4

Alternatively, or in addition, in step l07 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 1
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 k
processes commences. In step 122, the modem on the client computer
401 dials into the server 402. Again, this assumes that the computer 1

401 and server 402 are to be connected via modem and standard k
telephone lines. Again, it will be understood that this connection may
be accomplished in a variety of ways, including over telephone lines, 1
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 1
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 1
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
modifying a
questionnaire used in

Daily communication includes SOAP notes, notification of whether

the patient received appropriate IV medications and intravenous

fiuids, as well as the ability to communicate with nurses, and nurse
communications with physicians for order changes.......l .................................................................................................................................................................................. .\
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according to the method Benigno at 11:22-26
of claim 11, further f
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 i
portion of said correlations are determined between clinical pathway decisions and \
questionnaire; significant outcomes (z'.e., outcomes of interest), changes can be made

1 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 2l :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 k
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, i
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 fiom 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 i

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. \x....................................................................l .................................................................................................................................................................................. .\
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(l) tokenizing said at
least one incremental
change to said

questionnaire;

 

  
 

xsxxxxsxxsxxxx

‘ 9,‘w,,,,,,/,//;,; 245’-'’’.’4 'Q??

rIrrrrIr!!!!!!!!!!!!ra%9?P?F?
g.-.-.-.-.-.-.-.-.-.-.-.-.-.-.|.

34/1/11ya”, 5:«
\.
xmxxxxxxxxx-fig». 

.....l .................................................................................................................................................................................. .\

One significant benefit of the invention is that the data gathered about
various clinical pathways and their successfulness can be catalogued. ‘

The data can be repackaged and manipulated as needed and is
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 l0:l4-l8.

Statements of the language used to create each questionnaire are k
saved in the clinical pathway database as opposed to a simple flat file.
Entire questionnaires are versioned, and may be easily modified, or i
recalled from earlier versions. Questions once entered may be reused

in many questionnaires.KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK\\\\\\\\\\\\\\\\\\\\\\\\KKKKKKKKKKKKKK\\\\\\\\\\\\\\\\\\\\\\\\KKKKKKKKKKKKKKKKKKKKKKKK\\\\\\\\\\\\\\\\\\\\\\\¢
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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 k
each question, and allows the attachment of significant information to
each question within the questionnaire. An example would be i
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 l3:l-l0

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 l9: l0-24

(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 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. i
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

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

Benigno at ll:l4-l9
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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 k
visit(s) for one or more patient(s). The communication can take place
via modern and standard phone lines, via wireless transmission (e.g., l
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 k
processes commences. In step 122, the modem on the client computer
401 dials into the server 402. Again, this assumes that the computer 1

401 and server 402 are to be connected via modem and standard k
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 thex....................................................................l .................................................................................................................................................................................. .\
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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

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

(n) incorporating said
transmitted tokens into _

said questionnaire at said
remote computing '

device, thereby

incrementally changing
said questionnaire.

 
 

................................................................................................................................................................................. .\

fluids, as well as the ability to communicate with nurses, and nurse

communications with physicians for order changes.

Benigno at ll:22-26

The system is constantly evaluating itself. As the system finds new k
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 (z'.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 k
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 i
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, S
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 1

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. i

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 i
401 and server 402 are to be connected via modem and standard k
telephone lines. Again, it will be understood that this connection may
be accomplished in a variety of ways, including over telephone lines, i
via a wireless connection (cellular or otherwise), via the Internet, etc.x....................................................................l .................................................................................................................................................................................. .\
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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 l
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

ease 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 l. A method for k Once an electronic form is loaded in the PDA 104 (FIG. l), 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 k
of: previously loaded. The number of forms that can be loaded depends on the

1 amount of random-access memory (RAM) (not shown) in the PDA l04. i
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 k

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 l04 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;

PC programereufws field tiufw
simchnss 1

representing form
 

Farm is sun! from
Pt‘: in PEA

Form is mam cm:1' with PEA farms
engine
{Fig.3}
 

1&5 5'4’

Form dale Mr-ti
back in PC

 
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 k
previously loaded. The number of forms that can be loaded depends on the
amount of random-access memory (RAM) (not shown) in the PDA l04. S
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 k

need to follow any complex skip patterns or even worry about answering a
question incorrectly. Aside fiom 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 l04 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
1 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

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-forrned questions selected from the question database,

where a well-forrned question is a question in the database that is coupled k
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 i
embodiment, the information server is coupled to the Internet so that users
can pose questions using a Web browser from any Intemet-connected
device. In some systems, the question processor includes a tokenizer for k
tokenizing the initial user query into a list of words, a parser for generating
a syntactic structure from the list of words, a norrnalizer for reducing the S
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-forrned 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 Intemet-
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 norrnalizer 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-forrned questions representative

of possible semantic meanings for the initial user query.
Warthen at 2:1-ll........................................................................................................................................................................................................................................................ .\

(c) establishing a The present invention is directed to a system and method that allows
first wireless mobile platforms each supporting any of a variety of call types, and each
modem or wireless having differing mobility characteristics, to maintain connectivity to a \
LAN network backbone network in spite of unreliable radio links that occasionally fail. It
connection with a accomplishes this by using automatic and user-transparent reconnection

remote computing attempts for appropriate call sessions when an interruption of the link
device; 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, k

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 k
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 i
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 k
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-KKKKKKKKKKKKKKKKK\\KKKKKKKKKKKKKK\\\\\\\\\\\\\\\\\\\\\\lfKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK‘

(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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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 7l4 and cellular telephone

network 710 to client module 702. In this embodiment, the services
available 35 over aimet 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 l6:30-36.

(e) terminating said
first wireless

modem or wireless
LAN network
connection with
said remote

computing device;

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIK‘

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 ll) 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, 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, k
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- l 5

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‘xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx\\x\\\\x\\\\x\\\\x\\\\x¢

(f) after said first Based on the above, in general, when a request for a new session (voice,
wireless modem or data) is received (in step 10), a connection will be established for the new

wireless LAN session (affirmative result in step ll) if there are fewer than C-Ch active
network connection sessions in the cell. As described above, time-sensitive sessions may be
is terminated, afforded priority. For instance, preferably, voice sessions are given
executing at least a preemptive priority over data sessions for using channel resources. Since
portion of said voice sessions must be transmitted or received on a real time basis, k
plurality of tokens reconnection attempts for voice sessions are preferably not allowed. When

representing said a voice session arrives and finds all channels C occupied, an active data S
questionnaire at session (if any are present) is preferably suspended (step 12) (or possibly
said remote terminated) to accommodate it. More specifically, when a voice session
computing device to arrives in a cell in which all channels are occupied and fewer than H

collect a response sessions are in suspension, and, at least, one active session is of data type,
from a user; an arriving voice session will obtain a connection (step 13) but an active

1 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- l 5................................................................................................................................................................................................ .\

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 k
backbone network in spite of unreliable radio links that occasionally fail. It
accomplishes this by using automatic and user-transparent reconnection i
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, k
platform mobility, hand-off status, and user class (fee-for-service)) criteria.
The technology allows support of suspended sessions and uses repeated S
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 ll) 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, 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, k
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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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

........................................................................................................................................................................................................................................................ .\

(h) after said second Step 5: Analyzed Data Publishing and Reporting: Once the data has been
wireless modem or analyzed in accordance with parameters prescribed by the surveyor,

wireless LAN reports and results are published by publishing engine 14. As specified by

network connection the surveyor, publishing engine 14 makes the survey results and reports
is established, available for access by the surveyor via one or more interface devices

transmitting at least (e.g., cell phone 16, PDA 18 or PC 20). The survey results may be
a portion of said "pushed" by the survey publishing system server to the surveyor in the
response from the manner known in the art. Alternatively, and preferably, the survey results

user to said server and reports may passively reside on the survey publishing system server
via said second where they may be "pulled" or retrieved by the surveyor. In the latter case,
wireless modem or survey publishing system 10 may be programmed to notify the surveyor

wireless LAN via electronic mail message or otherwise that the survey results are
network available for access. It will be understood that publishing engine 14 will

connection; and 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]

  
 

R¥?§§*G?ii}ENTS.-’LF§?RS

HC}. 1

(i) storing said Step 5: Analyzed Data Publishing and Reporting: Once the data has been I
transmitted analyzed in accordance with parameters prescribed by the surveyor,

response at said reports and results are published by publishing engine 14. As specified by
server. 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 l further l2 and translated to XML for optimal portability vis-a-vis presently
comprising the step available interface devices. Using publishing engine l4, the surveyor may
of: (j) translating opt to publish the survey immediately after creation and simultaneously 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 l4 may
and at present be configured to publish to cell phones using the wireless

application protocol (WAP) (which incorporates WTVIL), 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 S
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
fiom 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 S
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 k
completed, the response data is optionally transferred to another computer
for further processing or reporting. ‘
Wright at ABSTRACT

Q............................................................................................................................................................................................... .\

According to a presently preferred embodiment, data collected during the
survey building or creation process is stored in the survey input database
l2 and translated to XML for optimal portability vis-a-vis presently

available interface devices. Using publishing engine 14, the surveyor may k
opt to publish the survey immediately after creation and simultaneously 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 l4 may
at present be configured to publish to cell phones using the wireless
application protocol (WAP) (which incorporates WTVIL), 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 S
or other suitable PDA operating systems (or SMS) depending on where the
surveyor wishes the poll to be published. S
Brookler at [005 l]

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

 
3 5. A method for A system and method for providing computerized forms completion and
modifying a processing. A forms designer utilizes a forms creation module that
questionnaire used includes a scripting feature to create an electronic form. The scripting
in data management feature provides flow of control statements and a variety of functions

according to the useful in forms, e.g., such as questionnaires. These functions include data .
method of claim l validation, field navigation/control (e.g., skip), context sensitive help, data
including the steps formatting, alert sounds and dialog boxes. The scripting feature ensures i
of: (a) making at that skip patterns are followed correctly and that the form is completed
least one accurately. The forms creation program generates a field description

incremental change record for each field created by the forms designer. The set of field
to a portion of the description records that define the electronic form is then transferred to a
questionnaire; handheld computer, such as a personal digital assistant (PDA). A user of

1 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 S
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 l6:4l-54

See also Wright at Figures l-ll

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-forrned questions selected fiom the question database, ‘

where a well-forrned question is a question in the database that is coupled k
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 fiom any Intemet-connected i
device. In some systems, the question processor includes a tokenizer for k
tokenizing the initial user query into a list of words, a parser for generating
a syntactic structure from the list of words, a norrnalizer for reducing the i
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-forrned questions representative of possible
semantic meanings for the initial user query.
Warthen at ABSTRACT

* .‘ \3xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx“\~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-u\. \ -\ .

(b) tokenizing said
at least one
incremental change

to said
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 k
validation, field navigation/control (e.g., skip), context sensitive help, data
formatting, alert sounds and dialog boxes. The scripting feature ensures i
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 k
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 S
(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 k
query. The question processor processes the initial user query to identify a
set of possible well-formed questions selected from the question database, l

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 Intemet-connected l
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 norrnalizer for reducing the l

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 ABSTRACTx.......................................................}............................................................................................................................................................................................... .\

364

RPX-‘I 003, p. 1 055



RPX-1003, p.1056

(c) transmitting at

least a portion of
said tokens

resulting from step
(b) to a remote
loosely networked

computing device,
said transmitted

tokens comprising
less than the entire
tokenized

questionnaire; and,
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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 k
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 k
query. The question processor processes the initial user query to identify a
set of possible well-forrned questions selected fiom the question database, ‘

where a well-forrned 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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(d) incorporating

said transmitted
tokens into said
questionnaire at
said loosely
networked remote

computing device,
thereby modifying
said questionnaire.
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answer or a pointer to a possible location of an answer. In a specific k
embodiment, the information server is coupled to the Internet so that users
can pose questions using a Web browser from any Intemet-connected i
device. In some systems, the question processor includes a tokenizer for k
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 i
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-forrned questions representative of possible
semantic meanings for the initial user query.

Warthen at ABSTRACT
‘TllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllK‘

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 k
validation, field navigation/control (e.g., skip), context sensitive help, data
formatting, alert sounds and dialog boxes. The scripting feature ensures i
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 k
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 S
(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 S
embodiment, the information server is coupled to the Internet so that users

can pose questions using a Web browser from any Intemet-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 norrnalizer for reducing the S
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 A system and method for providing computerized forms completion and

managing data processing. A forms designer utilizes a forms creation module that
according to claim includes a scripting feature to create an electronic form. The scripting

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

wireless LAN record for each field created by the forms designer. The set of field
network connection description records that define the electronic form is then transferred to a
are a same wireless handheld computer, such as a personal digital assistant (PDA). A user of
modem or wireless the form, such as a respondent to a survey, utilizes the PDA to respond to
LAN network the statements or questions that are part of the form. A forms engine

connection. executing on the PDA interprets one field at a time and displays that field
1 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 isx.......................................................}............................................................................................................................................................................................... .\
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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 k
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 l6:4l-54

See also Wright at Figures l-ll

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 fiom 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 fiom any Intemet-connected ‘

device. In some systems, the question processor includes a tokenizer for k
tokenizing the initial user query into a list of words, a parser for generating
a syntactic structure from the list of words, a norrnalizer for reducing the S
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

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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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 S
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-forrned questions selected from the question database, ‘

where a well-forrned 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 Intemet-connected ‘

device. In some systems, the question processor includes a tokenizer for k
tokenizing the initial user query into a list of words, a parser for generating
a syntactic structure from the list of words, a norrnalizer for reducing the S
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-forrned 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 Intemet- ‘
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 norrnalizer for
reducing the syntactic structure to a canonical syntactic structure, and a i......................................................................................................................................................................................................................................................... .\
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matcher for matching the canonical syntactic structure against a semantic
network to obtain a weighted list of well-forrned questions representative
of possible semantic meanings for the initial user query.

Warthen at 2:1-11

11. A method for

collecting survey
data from a user
comprising the

steps of:

 
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 k
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. i
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 fiom 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 1

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
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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 k
previously loaded. The number of forms that can be loaded depends on the
amount of random-access memory (RAM) (not shown) in the PDA l04. i
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 k
need to follow any complex skip patterns or even worry about answering a
question incorrectly. Aside fiom 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 l04 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 S
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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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-forrned questions selected from the question database,

where a well-forrned question is a question in the database that is coupled k
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 i
embodiment, the information server is coupled to the Internet so that users
can pose questions using a Web browser from any Intemet-connected
device. In some systems, the question processor includes a tokenizer for k
tokenizing the initial user query into a list of words, a parser for generating
a syntactic structure from the list of words, a norrnalizer for reducing the i
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-forrned 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 Intemet-
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 norrnalizer 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-forrned questions representative
of possible semantic meanings for the initial user query.

Warthen at 2:1-ll 
  

(c) storing said An information server directs users of the information server to desired
plurality of tokens sources of information where the desired sources of information are
on a computer determined, at least in part, based on user input. The information server
readable medium on includes a query input processor, a question processor and an answer

a first computer; 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-forrned questions selected from the question database,2.......................................................‘................................................................................................................................................................................................}
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where a well-forrned 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 i
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 k
tokenizing the initial user query into a list of words, a parser for generating
a syntactic structure from the list of words, a norrnalizer for reducing the i
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-forrned 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 Intemet-
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 norrnalizer 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-forrned questions representative
of possible semantic meanings for the initial user query.

Warthen at 2:1-ll

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 i
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 l2 and a basic set
of active HTML pages, including an opening page l4, a question page l6
and an additional answers page 18.

Warthen at 2:55-3:10......................................................................................................................................................................................................................................................... .\
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(d) placing a A system and method for providing computerized forms completion and
handheld remote processing. A forms designer utilizes a forms creation module that
computing device includes a scripting feature to create an electronic form. The scripting

into electronic feature provides
communication flow of control statements and a variety of functions useful in forms, e.g.,

with said first such as questionnaires. These functions include data validation, field .
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.
Wright at Abstract_r....................................................................................................................................................................................................................................................... .\

(e) transmitting said A system and method for providing computerized forms completion and
plurality of tokens processing. A forms designer utilizes a forms creation module that

to said handheld includes a scripting feature to create an electronic form. The scripting
remote computing feature provides
device; 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 A system and method for providing computerized forms completion and

handheld remote processing. A forms designer utilizes a forms creation module that
computing device includes a scripting feature to create an electronic form. The scripting
out of electronic feature provides
communication flow of control statements and a variety of functions useful in forms, e.g.,

with said first such as questionnaires. These functions include data validation, fieldx.......................................................}............................................................................................................................................................................................... .\
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computer; inavigation/control (e.g., skip), context sensitive help, data formatting. alert
3 sounds and dialog boxes. The scripting feature ensures that skip patterns S

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 forrn., 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 k
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 k
backbone network in spite of unreliable radio links that occasionally fail. It
accomplishes this by using automatic and user-transparent reconnection i
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 k
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 k
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 i
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

x.......................................................}............................................................................................................................................................................................... .\
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(g) after said
handheld remote
computing device

has been taken out
of electronic
communication
with said first

computer,

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 ll) 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, 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 244-58
 
 

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 ll) 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, 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, k
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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(gl) executing at
least a portion of
said plurality of
tokens representing
said questionnaire
on said handheld

remote computing
device to collect a

response from a
user, and,

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- l 5

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 2:44-58TKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK‘

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 ll) 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, 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 S
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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In contrast, mobile users that are engaged in mobile computing (or other
forms of data transmission) may have the capability to operate semi- k
autonomously since data communications with the network are packetized
and not necessarily streamed. So with appropriate network design, a i

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- l 5

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 k
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........................................................................................................................................................................................................................................................ .\

(g2) storing within Step 5: Analyzed Data Publishing and Reporting: Once the data has been
said remote analyzed in accordance with parameters prescribed by the surveyor,
computing device reports and results are published by publishing engine 14. As specified by

said response from the surveyor, publishing engine 14 makes the survey results and reports
the user; available for access by the surveyor via one or more interface devices

1 (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 i
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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l-K}. l

(h) placing said A system and method for providing computerized forms completion and

handheld remote processing. A forms designer utilizes a forms creation module that
computing device includes a scripting feature to create an electronic form. The scripting
into electronic feature provides flow of control statements and a variety of functions
communication useful in forms, e. g., such as questionnaires. These functions include data
with a second validation, field navigation/control (e.g., skip), context sensitive help, data

computer; 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-forrned questions selected from the question database,
where a well-forrned 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 S
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 k
tokenizing the initial user query into a list of words, a parser for generating
a syntactic structure from the list of words, a norrnalizer for reducing the S
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-forrned 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 Intemet-

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 norrnalizer 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-forrned questions representative
of possible semantic meanings for the initial user query.

Warthen at 2:1-ll

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 k
backbone network in spite of unreliable radio links that occasionally fail. It
accomplishes this by using automatic and user-transparent reconnection S
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, k

platform mobility, hand-off status, and user class (fee-for-service)) criteria.
The technology allows support of suspended sessions and uses repeated i
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 k
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 i

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 thatx.......................................................}............................................................................................................................................................................................... .\
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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 ll) 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, 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, k
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 2:44-58KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK.\

(i) 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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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(j) forming a \
visually perceptible
report from any of
said at least a

portion of said
response so
transmitted.

 
.............................................................................................................................................................................................. .\

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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12. A method for

collecting survey
data from a user

according to claim
ll, wherein step (j)
comprises the step
of printing a report
from any of said

response to
1 ransmitted.

13. A method for
collecting survey
data from a user
according to claim
ll, wherein said

first computer and

said second
computer are a
same computer.

 
When server computer l2l receives the information, server computer l2l

executes a common gateway interface application (CGI) pointed to by the k
resource locator. The CGI application grabs the necessary information and
transmits the information via e-mail to a fax gateway. The fax gateway, i
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. ll, lines 4-8

 
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 fianctions 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 k
query. The question processor processes the initial user query to identify a
set of possible well-forrned questions selected fiom the question database, l

where a well-forrned 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 fiom any Intemet-connected l
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 norrnalizer for reducing the S
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-forrned 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 processing. A forms designer utilizes a forms creation module that
questionnaire used includes a scripting feature to create an electronic form. The scripting
in data management feature provides flow of control statements and a variety of functions
according to the useful in forms, e.g., such as questionnaires. These functions include data k
method of claim 11, validation, field navigation/control (e.g., skip), context sensitive help, data
further comprising formatting, alert sounds and dialog boxes. The scripting feature ensures l
the steps of: (k) that skip patterns are followed correctly and that the form is completed
making at least one accurately. The forms creation program generates a field description
incremental change record for each field created by the forms designer. The set of field
to a portion of said description records that define the electronic form is then transferred to a

questionnaire; handheld computer, such as a personal digital assistant (PDA). A user of
1 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 k
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 S
(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 k
query. The question processor processes the initial user query to identify a
set of possible well-forrned questions selected from the question database, l

where a well-forrned 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 S......................................................................................................................................................................................................................................................... .\
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(l) tokenizing said
at least one

incremental change
to said
questionnaire;
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embodiment, the information server is coupled to the Internet so that users
can pose questions using a Web browser fiom any Intemet-connected \
device. In some systems, the question processor includes a tokenizer for k
tokenizing the initial user query into a list of words, a parser for generating
a syntactic structure from the list of words, a norrnalizer for reducing the i
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-forrned 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 k
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 k
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 i
(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 l6:4l-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 l-ll

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 k
query. The question processor processes the initial user query to identify a
set of possible well-forrned questions selected fiom the question database, ‘

where a well-forrned 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 fiom any Intemet-connected ‘

device. In some systems, the question processor includes a tokenizer for k
tokenizing the initial user query into a list of words, a parser for generating
a syntactic structure from the list of words, a norrnalizer for reducing the i
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-forrned 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 k
validation, field navigation/control (e.g., skip), context sensitive help, data
formatting, alert sounds and dialog boxes. The scripting feature ensures i
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 k
query. The question processor processes the initial user query to identify a
set of possible well-formed questions selected fiom the question database, i

where a well-formed question is a question in the database that is coupled k
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 fiom any Intemet-connected i
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 i

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 k
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

3 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 k
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-forrned questions selected from the question database, ‘

where a well-forrned question is a question in the database that is coupled k
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 Intemet-connected S
device. In some systems, the question processor includes a tokenizer for k
tokenizing the initial user query into a list of words, a parser for generating
a syntactic structure from the list of words, a norrnalizer for reducing the i
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-forrned questions representative of possible
semantic meanings for the initial user query.
Warthen at ABSTRACT

q1‘K1K1‘K1K1‘K1K1‘K1K1‘K1K1‘K1K1‘K1K1‘K1K1‘K1K1‘K1K1‘K1K1‘K1K1‘K1K1‘K1K1‘K1K1‘K1K1‘K1K1‘K1K1‘K1K1‘K1K1‘K1K1‘K1K1‘K1K1‘K1K1‘K111‘1111‘1111‘1111‘1111‘1111‘1111‘1111‘1111‘1111‘1111‘1111‘1111‘1111‘1111‘1111‘1111‘1111‘1111‘1111‘11iiiiiiiiiiiiiiiiiiiiiiio

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(II).

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.

53rd Floor

Houston, Texas 77002

P: 713-571-3400

F: 713-456-2836
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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 fonn is completed
accurately. The fonns 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 forrn is then transferred to a handheld computer.
such as a personal digital assistant (PDA). A user of the
fonn. 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 designm". 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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Joe's Diner

CE§=3§iC{E=E-E£=:_}III: ‘

Number of people In your party: 'I. _ _._ _ _ .._. _ ._. .. _ ._ _._ _ . _ _ .- A

Meal/s ordered: 0 Breakfast 0 LunchL _ _ _. _ _ _._ _ . _ _ __ _ _. _ _ — — __ _ _ _.__ _ _ _ _ _ _ _- _ __ _ _ _ _....J

1?}.Ka1?JsTJrE§r§J.'§s3_§.I.'EJ.;§?£FE535"J-IJ{«SsT§p}Z:2f2
i‘
1
a
a
1
I
L

Restaurant Cleanliness

Prompt Service

Courteousness

Food Appearance

Food Ternperture

which two of the following would you like to see added to the menu?

0 More seafood entrees 0 Vegetarian entrees

0 Larger selection of desserts 0 Reduced calorie entrees

O Imported beer

/7:9.20
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Farm 100

f/7/9 "Joe's Diner Cornmeni Card"

field 1

Zip: Script
arise! I .

.sz-n;a/ szr datum TO dafe()
NEXT

 100

/% 2 F’ ’

[ape Numeric I

0//5'0)’ 2 l '-
Pmmpl "Number _of people In your party" .1 '~
//ago “Please Enter a number" __ J
.s'cn;a/ ll-' Ansvrered(2) THEN ' '

NEXT I
ELSE I

BEEP I

MESSAGE "Please enter a number!" !

ENDIF ’ I

I

I

100 :
3

uumple Dlchoforny '
13.4.5] _ I

Meals ordered: ‘

["‘Breukfus1". ‘Lunch’, "Dlnner'] |
"Please seleci one or more meals’ '

IF dafa[3] = 1 THEN __...J
NEXT

ELSE IF Answerec|(3) THEN
GOTO 5

ELSE

BEEP

MESSAGE "Please make a selection’

ENDIF

 .___.._.....______...__j____:___.._...._|___.|..._._....._....:
/zq.25
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Form 100

field 4

ljpe Multiple Response

0//sol I6]
Prwnpl Did you come for the $2.99 breakfast special?”
Answer: Yes. No") -
A’o.s-0/Y 1.2]
/#49 Please select ‘Yes’ or_ 'No"'
Scnjaf NEXT

Form 100

179/0’ 5

Ijpo Matrix

arm»; [7.s.9.1o.1 1]
Prmnpf Please Rate the following?

Answers rkestouronl Cleanliness’. 'Prompl Service",
Courteousness" . " Food Appearance” . ' Food

Temp."]

fang: f‘ Poor" . " Excellent’)1l’c:u/F 1 .2.3.4.5]
Scab! NEXT

100

5

Multiple Response

112.13]
Which two of the following would you like to

see odded to the menu?"

["More seafood entrees". "Larger selection of
desserts". "Import Beer". "Vegetarian
entrees”. "Reduced calorie entrees"]

[1 .2.3.4.s]

/29.2c
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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 files of the Patent and Trademark Oflice. 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 i.nstr'uctions 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 questions 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 ineflicient 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 field 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 scanna utilizing Optical Mark Recogni-
tion (OMR)/Optical Character Recognition (OCR). An
example of OMR is a Scantron/NCS scanning machine. The
Scantron/NCS machine. hereafter 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
incur-ring 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-scan 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 scanna 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 83/2x14 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. 4.937.439 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 either 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 selected. 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  ON

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 known format, or to
even electronically send the gathered information to a
desired party.

For example. a company may use an electronic 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 electronically 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 (e.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
(FDA) 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 fonns
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 including 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 ofpossible 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 anotha 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 ofpossible
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 genaating 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 computm:

Anotha 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 2c) is exemplary field
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 field description
record and a field status record of the exemplary form of
FIG. 2;

FIG. 8 is a top-level flow diagram of the fonn engine
process performed while the form is filled out by the “Form
is filled out with PD " 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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FIGS. 10a. 10b 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 EMIBODINIENT

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 dijferent 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. £1 forrns
creator or forms designer creates the new form (state 120) by
use of :1 forms creation program that runs on an Apple
Macintosh or a Ivficrosoft 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 i
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 ofpossible answers or responses) 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 designm 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.

II. 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
Ivlicrosoft 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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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 OIVINIS 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.

H1 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. Witllin
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. 21 “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.
Aform 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 anotha 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 firom which the
desired field type is selected. In the presently preferred
embodiment. this list includes multiple response. multiple
dichotomy. matrix. text. number. In another embodiment.
counter types are utilized. After a selection 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 lFlI‘I-IENIELSE, 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 anotha
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 field. or to trigger other FDA 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 field, i.e., 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 field 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. 217), the number in a
field attribute or field uniquely identifies the field description
record (FDR) (and the field defined by the FDR), and the
offset 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, olfset 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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SE!‘ data[1] To date()1)
2) NEXT

The first line of this script uses the set command to put the
date in ofl"set 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 ofl'set 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 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:

IF Answered(2) THEN
NEXT

ELSE
BEEP
LIESSAGE ‘Please enter a number!"

ENDIF3$¢é38L':
This script uses an IFIFHLEN/ELSE statement to do two
dilferent things depending on a certain condition. that is.
whether or not field 2 has been answmed. 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 NIESSAGE

statement to display a dialog box with the text “Please enta-
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 answa box input
during the fonns 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 entaed 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. (keate Field 3—Mealls Ordered

Referring now to FDR 146 (FIG. 22:). 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 dilferent, 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 otfset 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:

[P data[3] = 1 THEN
NEXT

ELSE IF Answered(3) Tl-IE?
GOT0 5

ELSE
BE’
MESSAGE "Please make a selection"

ENDIF
£9:,'3&$i‘}8';:

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 ofiset 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 ofiset 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 field 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. 2c), select New Field .
. . from the Design menu to create a new field. When
prompted for field type, select Multiple Response. This field
type is sirnflar to Multiple Dichotorny 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 ofisets in the form data array
as there are simultaneous responses allowed. If the forms
creator limits the user to only two responses, only two
offsets 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
olfset 4 is automatically inserted in the ofl’set 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 oifsets 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 scrip , “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. 2c), select New Field .
. . from the Design menu to create a new field. When
prompted for field type, select Matrix. The matrix type
allows the fomis 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
ofl"sets. 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
“ExoelIent". 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 result 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.

Again, because the forms designer does not require a
response for this field, the default script, “NEXT” is used, as
in the previous field (field 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. 2c). 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 YeslNo field above (field 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 olfset list by the forms
creation program. These otfsets 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. Ifthe 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. he/she 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
nurnber 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 papa‘
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 £0, go
to PREVIOUS field 222. get HELP224, or QUIT 2.26. When
the NEDCI‘ 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 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 fomi has been completed. the form
data stored in the PDA 104 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 presently preferred
embodiment, the form data is then sorted by fonn 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. otha
formats for the form data are utilized.

Referring now to FIG. 8. the forms engine function 124
located in the PDA 104 (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
aiready answered in the order they were answered thus
providing a mechanism to maintain a history of the
answered fields. A stack is a well lmown 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. 2c) 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 form.s 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 dichotomy, 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. field status record 168 includes an answerstate 170.

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
elements as the nurnber 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 [l.l.N]L]. 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 field 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” funcfion 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 selected. 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 olfsets, 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
stcp(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 fonns 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
field addressed and accessed at either state 732 (due to a
NEXT statement) or state 742 (due to a GOTO statement)
during execution of function 354.

Ifthe 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 RESTAKI‘ statement during function 354. If so. the forms
engine 124 loops back to state 306 to begin processing the
currently selected form from the beginning. During
RESTAKI‘ 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.

Ifthe 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.
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. 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 correspond
with the user selections indicated in the example FIGS. 3-7.
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TABLE 1

Field Order Stack

(—(—<— Top of Stack 
TABLE2

ForrnDntaAn'ag

Olf-
sctl 23-45678910111213

ValueSl13l9431l 2132 513

V. DRAVVING FIELDS

Referring now to FIGS. 9:; and 9b. 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 field 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 field by examining the number of ofl"sets defined
in the current FDR. For example, field 4 referenced by
numeral 148 (FIG. 2c) defines one ofl’set (thus allowing one
response), while field 6 referenced by numeral 152 defines
two otfsets (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 as sorted 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 Nlicrosoft 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 proceeds
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 either 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 fields may be uti-
lized Within a field 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 usedOfl’sets/
answerstate and two additional fields. described below. if
more than one olfset 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
example screen and records of FIG. 7 (for a multiple
response field type with multiple offsets), field status record
194 includes an usedOlfsets/answerstate field 202. The
usedOfl"sets field 202 indicates which oflsets, of the ofl’sets

defined in the corresponding FDR, are used. The usedOfisets
field 202 utilizes an “n” by one array. where “n" is the
number of check boxes in the field. to indicate which ofl'set

corresponds to each checked box. The array 202 essentially
indicates which box or button of a pllnality of response
boxes or buttons is selected. The array 202 is a single
element if only one response is allowed. but has as many
elements as checkboxes if multiple 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 eheckbox is

selected by the user, the first offset number from an avai10ff-
sets array of the field status record is used to overwrite the
contents of the usedOlfsets array corresponding to the
selected checklnox.

In the example of FIG. 7, ofl‘sets 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 usedOfl"sets field is
indicated by [12,NlL, l3.NlL.N'l1.] in this example, where
NIL indicates that the position is not used.

Because more than one otfset is defined in the correspond-
ing FDR for this multiple response field. two additional
fields are utilized in the field status record: boxesChecked
193. availOffsets 200. The value of the BoxesChecI:ed field

193 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 oifsets, of the offsets defined in the correspond-
ing FDR. are yet unused. Initially. the offsets from the oifset
field of the current FDR are copied into the availOfl"sets
array. In the example of FIG. 7. since two ofisets are defined
in the FDR and two boxes are already checked, there are no
available ofisets which is indicated by INIL. 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
usedOfl"sets array, if multiple response is the current field
type. of the field 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 422-426 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 ‘inulliple 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 seen 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

170 that contains an array with as many elements as ofisets
defined in the corresponding FDR 146. All the elernents of
the array are initially set to NIL. When a eheckbox 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. NIL].
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 to 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 QWEKFY-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. If 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 determi.nes 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 array to see if an answer has
already been stored for this field. The rema.i.ning 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 ofi’-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 ofbubbles 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 olfsets defined in the offset array of the
current FDR. For example, the FDR 150 for the example
malrix field shown in FIG. 6 has five values in the “result”
field and has five offsets defined in the “offset” field Thus.

a 5>6 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 recor " 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 ofl’sets
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 element 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 forrn.s engine 124 determines at a decision state 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 1224 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 478-432 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-1 O03, p.1 1 ‘I6



RPX-1003, p.1117

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”. If 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 selected, 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 dilferent 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 oflset 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
either 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).

VI. ANSWER BOX INPUT

Referring now to FIGS. 10a. 10b 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 field 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 “multiple 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
ofiset defined in the current FDR. If only one ofl"set is
defined for this field. the forms engine 124 proceeds through
ofi‘-page connector D 525 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 button. 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 oifset 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.
10a. if more than one ofl’set 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

10

15

20

25

30

35

45

50

55

65

22

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. S34.
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-

Oifsets array and adds the offset to the availotfsets array in
the field status record. Proceeding to state 532, the forms
engine 124 sets the form data array at the ofl’set freed up at
state 530 to N]L. 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 olfsets 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 three 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
ofl’set to the usedOfl"sets 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
ofl’set. added to usedOtfsets 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-
esChecl:ed 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 field 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 [otfset
array in the FDR of the current field which is indexed by
[checkbox number]] to NIL. For example. referring to FIG.
4, the ofl’set array field in the FDR 146 for the current field
is [3,4,S]. If 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 [oflset 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
536 and returns to the forms engine function (FIG. 8).

Returning attention now to decision state 560. if the field
type is no “multiple dichotomy”. the forms engine 124
proceeds through ofl’-page connector C 578 to a decision
state 590 on FIG. 10b 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 either 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 590, if the field
type is not “text”. the forms engine 124 proceeds to a
decision state 610 and determines if the field type is
“numer-ic". If so, the forms engine 1213 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
diflerences 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 selected 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 633. the forms engine
124 changes the answastate field of the field status record
for the current field at index [Row of Button] to the column
number (column one 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.
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For example, referring to FIG. 6. the olfset array field in
the FDR 150 is {7.8_.9.l0,l1]. Ifthe userjust selected the last
(fifth) bubble in the fifth row, the Row of Bubble is 5.
Therefore, the fifth position in the ofiset array field is
indexed by Row of Bubble to yield oflset ll (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 630. 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
oflset 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) either 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 Cl..l1TCI1t 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 IFITHENI
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 pmformed 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 Grannnar Rules - Baclms Naur Form (BNF)

The rules presented here are defined with the following conventions:
nonterminal
TERNJINAL
[ optional ]
{oneltwolthree } anyofthesechoices
[ zero or more] ‘
[one or more ]+
< description > This is a description of what is allowed
G RULES
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TABLE 3-continued

Script Language Grammar Rulm - Backus Naur Form (BNF)

input
st.-ncmem-list

statement-list
statement-list stzatennnt

statement

{ function I if—expression I for-expression I while-expression I
variable-declaration }
function

mime ( [ parameter-lr'st ] )
parameter-list

{ parameter lparameter , parameter-list }
parameter

{ string Iexpression }
if—expression

IF booleanexpression THEN statement-list [ELSE statement-list]
ENDIF

for-expression
FOR name GETS expression TO expression ENDFOR

while-expression
WHILE boolean-expression D0 statement-list ENDWHIILE

variable-declaration
{ VAR name I VAR name GETS expression }

boolean-expression
{ boolea.n—function

I expression boolean-operator expression
I boolean-expression AND boolenn-expression
I boolean-expression OR booleamexpressioen
I NOT boolean-expression
Iexpression }

boolea.n—operatJor
{=IoI>|<I>=I<=}

expression.
{ expression operator expression

I function
I number
I realnurnber
I OFFSET number
I OFFSET ( expression ) }

operator
{+I—I*'IDIVIMOD I&}name

[character 1+
nurnber

[- ] [ éisit ]+
realmnnber

[—l[dig'Itl-I-'[di3itI‘[{e|E}[-][disit]+]

{0I1I2I314I5I6I7I8I9}
string

“character-sequence"
character-sequence

[{su'ing<:haracterIescape-sequence}]*
string-character

< any ascii character code 32-127 except “or\>
escape—sequence

{\{ " I\|nIt}
character

<AlDZanda—z>

digit

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.. IF/THEN/ELSE.
If so. the forms engine 124 performs the action necessary to
implement 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/'I‘HEN. The forms engine 124 then loops back to
state 702 to evaluate the new statement in the script.

If 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 EXIT 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 statement 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 cun'ent 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 electronic 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.e.. skips
or jumps to the field of the electronic form pointed to by the
numeric expression in the GOFO 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 (numerical
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 paforrned 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 current statement is not a RESTARI‘ 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 communica-
tion bascd 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 fundion (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 760. the forms engine
124 proceeds to a decision state 770 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 statement 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 “STRlNG" 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
E}fl’N) 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 are

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 SE1‘ statement. in the format SET

[VARIABLE]T0 [EXPN}_. e.g., SET data[3] T0 5 or SE1‘
dataf 10]T0 12+min(data[ 1] .data[2]). If so, the forms engine
124 proceeds to state 802 and assigns the right-hand side of
the SE1‘ statement, i.e.. the expression (EXPN) after the
word “F0”. 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.

V111. 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

analysis prograrns.
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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 equipment
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 intelligent forms that cannot be
completed incorrectly. Field scripts allow form designers to
implement data validation. sldp 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.

Di. 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 fonns.

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;

RPX-1 O03, p.1 ‘I20



RPX-1003, p.1121

5,704,029

29

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 foirn 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-
mg:

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 ofpossible 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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5. 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, whaein 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 numba 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 selection 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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CERTIFICATE OF CORRECTION

PATENT NO. : 5,704,029 Page 1 of 1
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INVENTOR(S) : Gerald V. Wright

It is certified that error appears in the above—identified patent and that said Letters Patent is
hereby corrected as shown below:

Column 30

Line 5, please change “initial” to -- script --.

 

Signed and Sealed this

Fifteenth Day of October, 2002

Attest:

JAMES E. ROGAN

Attesting Oflicer Director ofthe United States Patent and Trademark Oflice
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BACK(_:Rt')UNl) OF Tltlltj. il\l\/}3)N'l‘lON

l. llield of the lnvention

The present invention relates to a systern of computing
devices for the collection and management of information.
More particularly, ‘out not by way ol‘ liniitation, the present
invention relates to a system for collecting and managing
information including a plurality o fcontputer devices loosely
networked to a server and an operating system for a computer
which provides a number of features favorahle for use in the
inventive system.

Background of the lnverrtion
Virtually all business software applications involve the

collection of information in some forni or another. Where

information gathered away from tl e convenience ofa desk-
top. worlters have traditionally entered the information on
paper forms. This data is then entered into a computer in a
second step. lhis extra step leads to delays and inaccuracies
which are costly and, more importantly, unnecessary.

Handheld computers are well known in the art. ln fact such
computers are preser‘ ‘V available from numerous manufac-
turers olfering a vast assortment of operating systems and
hardware configurations. ‘v ’hile such devices come in a host
olvai'iations, generally handheld comfsnters include a. LCD
display, a method for gathering manual input, storage. and a
variety o f niachine interfaces, ie, an ill. link, a U port, a
serial port, etc,

As with their desktop, and laptop counterparts, a handheld
computer will also include an operating system which pro-
vides an operator interface, lile management, and standard-
ized l/(), as well as facilitating the running of application
programs, Thus far, handheld operating systems niiniic those
of desktop and laptop systems, despite the fact that handheld
devices are typically used in a diitlerent rnanner and have
radically different resour‘es.

As with other ty es of cornputers, handheld computers
suffer from compatibility issues, especially in the operation
ol‘ application programs. Generally speaking, software pro-
grams must typically be tailored to a specific family of pro-
ce :~rs and to a specific operating tem. Most applications
are developed in a high level langu ge and then compiled for

specific target processor. As different manufacture relect
different processors, an application written for one family of
processors must recompiled to execute in a processor of a
different family. l:7,ven when two manufacturers select coin-
patihle processors, if they chose different operating systerns,
applications written for one device will probably not run
correctly on the other device. Since the operating system
provides acc "s to the various hardware resourc " and man-
ages the file s 'stem, is almost unfathoma‘-ole that the oper-
ating systerrrs of independent authors would he compatible,
unless one specifically set out to copy the other. Thus, par-
ticular applications tend to grow up around a particular family
of devices which share operating system and. unfortu-
nately, the application may not be available for non--cornpat-
ihle devices.

Another issue which is cornmon to all computers is the
transferahility of stored information, specilically. the ability
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to move files from niachine—:o-machine. While most hand-

held computers include an infrared port for communicating
with other infrared devices, including other handhelds, files
transferred in such a mannermay not he usahle by software on
the receiving de "l‘ ' _ ially true of information
forrnatted lor particular application sucl 1 word proces-
sor, spread sheet program, data base manager, or the like.

To overcome the necessity of compiling program for a
particular machine. an application may written in an inter-
preted languav,e, or a language which can be corn ‘tiled to
produce an intermediate language (i.e., a language that falls
somewhere between source code and ohject code) such as
i-code or tolrens. In such a scheme, each device is provided
with a run—time package which can ex ute the compiled
i-code or tol<;ens, the runtirne paclaage iavlng heen written for
that particular device. thus, only the run-tirne package needs
to be modified in order to port a program to a new computing
envirorrrnent. Once the run-tinre pacl-rage is installed, arv
application authored in the l nguage and which has ‘n n
compiled to i-code will run on the target device. l,lnt'ortu-
nately, such typically lacl-: effective optimization
and generally do not provide a ltvroad range of support for
hardware resources. R‘ rdless of the languag sele ted,
whether compiled, interpreted, or whatever, software coding
requires at least a nominal degree of programming skill to
create the application prograni.

Perhaps hecause handheld computers are not as €V(i'lV€(
their desktop counterparts, or because it . .ypicallycum‘per-
some to enter information, or maybe due to the lack of a true
front--runner in operating systems, handheld computers have
not inspired the full range of software products availahle for
larger coinputers. The result has heen a rather limited selec--
tion retail software applications for handheld devices as
compared with their desktop counterparts, such software is
aimed primarily at organizational tools, e-mail, and games.
However, at the other end of the spectrum, custom programs
tailored for a specific customer, handheld computers are gain --
in momentum in replacing manual forms which are often
filled-out in remote areas, awa" from a desktop, manufac-
turing inventory, quality inspections, delivery sterns, and
the like One reason for the incre sing movement toward the
use ofhandheld computer s for data gathering tasks is that they
can he sily transported to the source ollthe data and have the
information directly entered into them. therehy eliminating
the potentially error-prone step o f manual data entry ofinfor-
rrration on previou sly completed paper fornis. Eliminating the
extra step additionally saves unnec ssary labor, and allows
the data to be entered in a more timely fashion.

Due to their incredible portahility, harrdhelds are particu-
larly well suited to this type of data gathering. despite an
ohvious lack of software infra structure in this area.

present trend is for a husiness to commission the authoring of
a custoni program aimed at a particular need. While the cost
of such an application is usually high, the accuracy of the
information, the timeliness of the inlorrnation, and the acces-
sibility ol‘ the information are lilszely worth the cost. in fact,
while such systems may seem cost prohihitive to develop, in
rnany cases the actual cost on a per~data-entry loasis may
prove to he relatively small, especially in light of the timeli-
ness and “y associated with real time data collection.

To dey )p soitware for a handheld computer, a cnstoni
program .5/pically developed and tested on a larger system.
When the developer is satisfied with the program, it is corn--
piled for particular target device and transferred to handheld
devices through a cornniunic. tion link. if users are using
more than one type of device, the same prograrn rnust
tested and compiled for each type of device. lf change
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required, the developer must nialie the change on the devel-
opment system and re-transfer the entire program to each
target device.

lit a typical data gathering application, inforniation is
entered into custom designed fornis on the handh l coni-
puter. ls. '. the data entered in the handheld finds its
way to a database, which is typically located on a server
which is accessihle to those needing the information or from
which it may be accessed hy other programs such as account-
inv systenis. materials nianagement procrarns, etc. Present
day serves are well suited to the task of nformation man-
agentent and generally provide hroad access to and search-
ahility to collected data.

One prohleni ar n such systems hecornes apparent when
the data is transferred lrom the handheld to the server. While
it would seem that wireless interfaces and handhelds were

tnade for each other, the marriage ofthe two i "‘)l without its

 

 

 
 

 

 

own set ofproblems. Wireless interfaces fall into a numher of
different categories. At one extreme is the infrared (“l R”) port
olten found. on handheld devices.

interface is usually limited to a few feet and. typically supports
transfer rates l l5 khaud, or less.

Another method for wireless communication is via a wire-

less local area network or “W".AN.” A typical exat of a
Wl,.AN is that defined by the ll3l'll:l Si)/ll l standard. ‘vVhen a
handheld computer is equipped with WLAN interface. the
device can conmtunicate with other computers also pped
with a ‘\Nl,.A-N‘ interface or even coinputers networl<;ed to a
V 'l AN . ped cornputer hy wired network. Typically,

AN interfaces provide a range of several hundred feet. As
long as a handheld is within the range of another WLAN
equipped computer, the networl< connectior is continuous.
Wreless local are networl<;s spoit data rates from a few
thousand hits per second up to at least million bits per
second, depending on the particular standard employed.

Yet another known wireless interface for handheld coin-

puters is a CDPD interface, Cl)l‘vlA interface M interface,
or similar wireless interface or modern. While there are some

variations. these systems are often built around a cellular
phone network and provide coverage simil' r to that of a
cellular phone, typically national, or even international, cov-
erage. Such intertaces will experience the same gaps in ser-
vice as can he expected with a cell phone. While such systems
provide an exceptionally wide area of coverage, they typi-
cally do so at limited handwidth, kl‘.-aud.

Of course hand eld devices are not limited to wireless

cornmunicatio . ypically such devices can be connected to
another computer through a universal serial hits (_'“USB")
connection, an RS-232 connection. an Ethernet connection

on a properly equipped device, or similar hardwired connec-
tion. While these interfaces range from moderately paced to
tie extremely fast, they are exceptionally reliahle, at least
while the connection is Unfortunately, few environ-
ments are well suited to tethering a handheld to allow a
continuous wired connection.

lt can be seen that perhaps the greatest d.rawhacl<; to usin a
handheld for data gathering as part of a larger system are the
liniitations ofthe data link: l ) it is unlil<;ely that the data linl;
will always he availahle; and 2) the handwidth of most of the
pract lwireless options rest 'ctive. Presently there are
two methods tor dealing wi the prohlem of data link avail-
ahility. in one schenie, is transmitted as it is collected.
The advantage of such a scheme is that the database is
updated in real time and represents current data. The disad-
vantages are, for all practical purposes, the scheme is limited
to systems using. a interface and when the wireless
linl: is not operational. generally data cat iot he entered.
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Alternatively, entered can b’ stored locally on the
handheld and transmitted in a hatch process when a link is
established. The advantage of this system is that it tolerant
o fgaps in the C(.‘tI1.t't’l1.li't‘ii:2i'tl()l’ll'il1l{ and worl<s well with wired
transf. s olldata. Unlortuiiately, data is not delivered in real
time and the data base may he somewhat stale, depending on
the length of time hetween the collection of data and the
presence of the link.

The issue of handwidth may be prohlernatic on several
fronts. lf programs are updated periodically, the entire pro-
grani inust he sent at d the time to reload may be objection-
able. In the opposite direction, if large arnounts of data are
collected. it may he time consuming to send the data collected
from the handheld to the server, particularly when perforrned.
in a hatch fashion.

lt is thus an ohject of the p ‘es ‘nt invention to provide an
operating systetn for a handheld computer which will allow a
program to execute on any handheld computer.

lt is a further ohject o fthe pre ‘ t invention to provide an
operating system for a handheld conip uter wherein program-
min

prograni instructions.
lt is still further ohj ect of the present invention to provide

an operating system for a iandheld computer wherein files
may he transl‘ rred among devices without a translation orconversion.

is yet a further ohject of the present invention to provide
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gtamming steps and data tol<eniZed to reduce the load on
a communication channel of finite bandwidth.

it is yet a further object of the present invention to provide
a system ofnetworlted computers in which tnodi lications to a
cornputer program for a remote computer are sent in real time
to the remote co‘ iputer and are mplernented immediately
and seamlessly wi nout the requirement of user installation.

 

SllMl‘vl./—\ RY OF T llll lN‘\/’ l§N'l" lON

The present invention provides a system and. method for the
nianagement of information which solves the prohlerns and
alleviates th needs disc ed ahove. ln its hroadest sense, the
present irtvention is a method designed to accomplish the
following:

1) Allow any coniputer(s) (desktops, laptops, handhelds,
portahles, etc.) to he used to capture information;

2) Transfer the information to a data center (via file transfer
ntetho-zls such as a network. to include, but not neces " r-
ily, Internet based,‘ in a form that the data center can
recognize;
Allow another coniputerts) to access the iniformation and
download it from the data center in a format that can

readily used regardless ofthe ‘oi nat in which the origi--
inforrnation was gathered.

ln a pre ferred embodiment. a server is loosely networl<e-zl to
a plurality computers (handheld, laptop, or desl<top). Each
computer is equipped with an operating . tern which allows
cornmon programming to execute on any device. regardless

dware differences or native operating system differ-
ent. e" among the plurality ofdevice"

With regard to the present my ntion, the term “loosely
networl<ed” is used to descrihe a networlced conip uter system
wherein devices on the network are tolerant of intermittent

networl< connections and, in fact, tolerant of the type of net-
worl< connection availahle. particular, if anv communica-
tion connection is available between devices wishing to com-
municate, networlc transmissions occur normally, in real time.
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If a network connection is unavailable that rnorne it. the

inlorinatio ' teinporarily storedin the device and latertrans-
mitted when the connection is restored. Unless otherwise

specified, hereinafter the terms “networl<” or “networl<ed”
refer to loosely networl<;ed devices.

‘lhus, the operating system nia" he thought of as device
indifferent and comrnunication channel in<lifl'erent. the

preferred embodiment, any computer can execute any pro—
gram developed for the inventive svstem and will conirnuni—
cate with other nteinbers of the system through any commu-
nication method the device cart find available.

lhe operating system provided in each computer device

 

. .29
wherein “instruction se-. is used herein to mean the com-

tnands, tokens, etc., that are recognized by the operating
system as valid instructions. Unlike conventional computer
programs, the operating system employed in the inventive
system allows increniental changes to the program without
the need to reload the entire prograin A ditionally, a pro-
gramming change made at a central ollice will automatically
propagate to loosely networl<ed computers dispersed
throughout the field.

ln one aspect of the invention, hranching logic depending
on the programs are created for iandheld or other contputer
devic — s hy simply entering questions and providing response
S‘{3€Clll'c: ion, in the form ofa questionnaire, for the end-user.
Thus, i o particular programming slt ill is required to generate
programs for gathering. As will he apprec ated by those
familiar with data collection, data can he collected by posing
a series of questions, or otherwise prompting for specific
input from the us r, as in the manner used with paper forrns.
A nuinher uselul subsystents, which may already he
present in the handheld device, or easily added later. may be
utilized so tltat at le tonne of the inforn'tation which is

responsive to the designed, questionnaire may be collected
automatically rather than entered ntanually, e.g., time and
date, position information it" the device include a GPS
receiver, etc.

in another aspect ot"the present invention, the program and
user responses are coded, in such a fashion as to substantially

uce the bandwidth requirements of the networlc connec-
tion. Since many of the networldng options for handheld
devices provide limited bandwidth. best us nay be made of
the available throughput by coding, or tolteriizirig, program
information and responses.

in practice, a program is created hy entering a s
prompts and providing direction for how the system is to
respond to particular responses. This process of data gather—
ing may then be perforrued by a person having no program-
ming skill whatsoever. The progrant may then he sent to all, or

computer devices on the networlz. Those devices
havint, a connection may iininediately be updated. Tl"
devices in which a network connection is temporarily not
available will he updated when the connection is ttext
restored.

‘lhe user of the coriputer device is then prompted for
specific input. As the user enters data, ifthe l'l€lV'\7'l)I'l§ connec-
tion is available, the information is immediately sent to the
server. the network connection is unavailable, the inl’ornta--
tion is stored locally in the handheld device and sent upon
'estoration of the network connection. At the —‘rver, “he infor-
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available.

in another aspect of the invention, the inventive system
may he provided to end users according to an application
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service provider \“ASP”) business method. ASPs are an
emerging trend in the computer software industry tadition --
ally, a company seel-:ing a software solution would either
acquire a preprogramnied package which suits its needs or
conunission the prop antrnit of custom software. many
instances preprogratnmed software is unavailable or requires
too many compromises to be attractive. In either case, the
software is purchased, and, invariably, represents a large capi—
tal expense to tl e company. Once purch sed, modift ‘ations,
evolutional upgrades chinging managentent practices, and
the like. result in additional expenses to keep the software
up--to--date.

ln contrast an ASP typically provides software on a pay—
vou—go basis. An ASP typically provi custom, or senii—

custom software to corn '!Ei‘fli€‘.S. Ilach usei is hilled for the time
it uses the software, The advantages to the end user are obvi-
ous. Tltere is no crippling up--t"ront expense, rnodilications
and upgrades the responsibility oftl1eASI’, ifthe software
does not perforrt satisfactorily the customer siinply walks
away and never incurs large :xpenses. On the 1 .. -3 side, the
software vendor enioys recurring incorne and the ability to
adapt the same so ltware mod‘ l to numerous customers.
While dilfefi sl tly front the traditional ASP model, the
pr —. ‘ll invention is particularly well suited to a per— 'ansac—
tion b. ling model.

With regard to the current system, ASP can provide a
web site which allows users to huild an application on line,
po" ’bly without incurring expense. Quce the customer is

nsfted with the program, it can automatically be deployed
to designated computer devices within the systent. When a
user provides input, the computer device can lind a direct
networl< connection to the ASP or, ntor likely, find an lnter--
net connection and report the data to the ASP via the Internet
connection. Once received at the ASP, the data can be pro—
cessed and is available for viewing or use hy the client virti -
ally instantly via the lnternet. Thus, data entered at any loca-
tion inay be viewed by the client in real time. worldwide.

Further obje , features, and advantages of the present
invention will be apparent to those skilled in the art upon
examining the accoin anying drawings and upon readin the
following description of the preferred, embodiments.

   

  

 
 

 

  

  
 

 

 

 

  

BR IE I)l}ISCI{lP',l' lON OF 'l‘}'lIl I)RAWING S

lV'lG. 1 provides a -zliagrani of the inventive systein.
FlG. 2 provides a diagram of the inventive system as used

hr form creation.

FIG. 3 provides a diag am of the inventive system as used
for information collection and review.

lV'lG. 4 depicts a sequence tasks for collecting data
through the use of prior art systents.

FIG. 5 depicts the tasl<;s of }7'lG. 4 utilizing the inventive
systeni.

FlG. 6 is a worl; flow diagram ofan emhodiment utilizing
the inventive systent.

I)l3SCI€.lPI‘lC*N OF lllll I’R}3l7I:lI€.I{E.I)
EMBODIMENTS

Before explaining the present invention in detail, it is
intpoitant to understand that tl nvention is not limited in its
appli ration to the details of the construction illustrated an’
the ste escribed herein. 'l‘he invention is capable o l’ other
embodiments and ofbeing practiced or carried out in a variety
o l’ ways. lt is to be understood that the phraseology and
terininoloay eniployed herein is for the purpose of descrip-
tion and not of limitation.
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Referring now to the drawings, wherein like reference
numerals indicate the same parts throughout the several
views, a diagram of the inventive system is shown in FIG. l.
Typically. the system for data management ll? includes: at

  

 
least one 2 24 preferably having an Internet connection
26; a plot ' of handheld computers 28-32 operated

 

remotely from server 24, each handheld 28-3?; including a
network connection 34-38, respectively, for loosely netxvorl-:-
ing handhelds 28-32 to server 24; and : computer 22 con-
nected to the Internet lor providing administration of the

_, em and for reviewing data collected by the . 'sterh.
Server 2.4 is shown preferahly connected to the lnternet 26

and loosely networked to handl computers 28-32 through
connections 3-'3-38, respectively. As will he apparent to those
skilled in the art, network connection 26 could instead be
local area network or a private wide area network. Similarly,
connections 34--38 may be any one of a number of optional
connectiors which ultimately connect a remote device to
server 2-'3 ‘By way of example and not limitation, connection
34 could he a sit ple dial up connection th. 1 a conven-
tional telephone line to connect handheld 28 directly to server
24. At the same time, connection 36 could he an infrared ( l R)
conn ction between handheld 3 {P and a (lBSl(t()]’) computer (not
shown) which in turn. is connected to server 24 via the Inter-
net. Connection 38 could he a wireless modeni, ie., a CDPD
interface, a CDMA interface, a GSM interface, an analog
cellular modem, or the like, which either establishes a direct
connection with server 24 or estahlishes an lnteri -t connec-

tion to reach s rver 24 v the Internet. Other optio would
include a wireless LAN connection, a direct RS--232 connec--
tion, docking station connected to a desktop computer, etc,
lt should he noted that, regardless o l' the type of connection,
handhelds 28-32 are ultimately connectahle to server 24 in a
loosely networhed fashion.

it should be noted that handheld computers 23-32 need not
he the same type, or even compatihle devices. As a part ofthe
inventive system each rernote device, preferably a handheld
contputer, is provided with an operating instruction systein
(_“()lS”) which overlays its native operating system. Once
equipped with the (MS, a remote device can be programmed
according to niethods descrihed hereinafter. Any program
developed under the inver we system will run on any hand-
held computer equipped with the (HS and files on one such
handheld will transf—‘r freely to any other handheld or any
computer connected to the inventive system.

As noted ahove with regard to the present invention, the
term “loosely networked” is used to describe a networlced
coniputer system wherein devices on the networlt are tolerant
ofintermittent network connections. in particular, ifany com-
niun: ation connection is available between devices wishing
to communicate, network transmissions occur normally, in
real time. if a network connection is ur1ava.'lable, the infor-

mation is teinporarily stored in the device and later transniit-
ted when the connection is restored. Unless otherwise speci-
fied, hereinafter the terms “networlt” or ‘“networl<ed” refer to
loosely networlqed devices.

should also he noted that the inventive system indif-
ferent as to the particular type of conununication channel
used for connections 34-36. Thus, hy way ofexaniple and not
limitation, while connection 36 might today lir an llii. link to
a desl<top computer which accesses server 24 via the Internet,
tomorrow, iandheld 30 might establish connection 36 with
server 24 via a Cl)l’l) interface. 'l‘he link selected
will he the lirst available link.

The inventive s, item may he t,houglit, ofas taking on two
distinct modes of operation. lii ‘ shown in Flf‘. 2, the
system provides an administrative function. From any coin-
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puter 22 connected to the Internet 26, client can access
server 24 to administer the inventive systern. Administration
involves tasks such as form creation, management, and vali-
dation; user setup, and management system security.

terms the pre ent invention, handheld coniputers are
favored for their portability and their usefulness in gathering
data front the field, whether the field is a stockroom for a
manufacturing facility, a production floor, a delivery site for a
product, etc. More gc.1erall_v, lield locations are tvpic-ally
areas where people wo,rl<: without the conven ance of a desk-
top.

. ccording to the preferred arrangernent, data may he gath --
ered by prompting the user via the handheld 28 with series
ofquestions or statements. each o fwhich calls for a response.

series of questions or statenients will have heen con-
structed on computer 22 and reduced to tolqenized form for
transmission to the handheld 28. For pit 7-oses ofthe instant
disclosure, the series ofquestions/"statements will collectively
he referred to a questionnaire As will he discussed in
greater detail below, the duestio re is actually designed to
include internal branching logic which is impleniented hy the
-()lS. llence, with regard to the present invention, the terms
“program" and “form” are used interchangeably with ques-
tionnaire.

An iinportant aspect ofthe invention is the ease wit i which
a client can create a form and distrihute the form to the

appropriate handheld devices in the lield. Continuing with
Fit}. 2, typically a client uses a computer 22 having access to
the lnternet 26 to communicate with server 24. As part of the
adniinistrative t"unction provided lay s stem 19, computer 22

 

  

 

provides web—hased interface which allows a client to create
a questionnaire. As a first step. preferably. the client selects a
type of question from a list of standard question types.
list would include alternatives for the way the question is
pos to the user, for example visual or vocal. and the type of
answer to expect, whether yes/no, multiple choice, narrative,
numerical etc.

As the lient creates a ' ifquestions, syinbols fromatool
har may he used to control conditional branching hased on the
user’s response. As the client enters questions and selects
response types, server 24 builds a stack of questions and
responses, and assigr ‘ idices, or tokens, which point to each
question or response. ll. ch token preferahly corresponds to a
logical. mathematical, or branching operation and is prefer-
ably selected and made a part ofthe questionnaire through a
graphical user interface. By this mechanism, a user is able to
create st; of questions, the precise nature of which
dependent on the user’s responses. For example, the ques-
tionnaire designer might desire to create a form that asks the
user different questions; depending on whether the user was
male or female. ln order to do this, the designer would enter
the questions (_“Are you a man or woman?’ ), select a response
(a “pop up" list oftwo entries niale and female); ect a tolten
(hranch if “rnale”)‘, assign that token to this question; and,
spe an “end” location for the “hranch” tie. the first
question ‘ed of “males”).

Wlieii the questionnaire 46 is complete, server 24 sends the
stack of questions and delined responses to the appropriate
handheld devices, as represented handheld 28, via the
loosely networked connection 34. ln addition, server 24 sends
the operating logic for that questionnaire, which is siniply a

of tokens which point to the questions and responr to
each qtt ion as well as tokens for program control or niath
operations. As will he apparent to those skilled in the art, if a
question or response repeated within the questionnz re,
only a pointer need be repeated in the program list, not the
entire question.
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According to another’ preferred ar'rarigernerrt, there is pro-
vided a systern, stthstantially as delined above, wherein the
questionnaire which is transmitted to the handheld can be
incrementally updated on each networked handheld 23. rather
than r ‘ling the entire questionnaire. llor example, if a
question modified or replaced, the new question and new
list are the only inl'orrnation which need to he transntitted to
the handheld device 28. This increinental update capability
dra tically reduces the quantity of cor iputer instructions
red‘ to update a l'o.rn1. lt should he noted that, if connec-
tion 34 is present. the prograr r update will take place virtually
at the same time the client finishes questionnaire 40 at coin-
puter 22. if the networli connection is unavailable, the update
will happen autornatica as soon the connection 34 is
restored.

Turning next to FIG. 3, in preferred ernbodirnent the user
will initiate the execution of the questionnaire according to
instructions previously provided to him or her. For example,
the us : ‘night be instructed to in rate the questionnaire as
soon as he or she pulls into the ve~ii lane of a take-out
eatery, This would he the case if the questionnaire were
designed to collect infortnation regarding service at that
estah ‘intent. such an event, the questionnaire might con-
tain questior‘ elated to service tirne, cleanliness
of the eniftlo_yees, etc., all of which would potentially he of
interest to the owner/client. The user will preferably respond
to each question in turn, the questions being presented
accordir-ig to the logic defined hy the client and huilt into the
quest‘ innaire. ln some i . nces, the text or" the question
ntight instruct the user to perforrn acts and/or wait until a
certain event happens before responding (e.g., “l’ull up to the
take-out window. How long was it bel'ore you received your
order?”) The user’s responses to the itenis in the question-
naire are stored within the handheld 28 they collected.
in some cas ‘he questionnaire logic might allow the user to
ship questions and (optionally) return to them later. Addition-
ally, the questionnaire designer might include a token that
initiates a final review of the data collected froin the user in

this instance to rnalie certain that all “required” questions,
(which have preferably heen so designated hy tnarl<ing them
with the appropriate tolqen) have been answered. Failure hy
t ie user to respond. to a require’ question will result in the OIS
prompting the user again for a response.

Several options are availahle for tie transrnission of
responses from handhe 28 to server 24. }7'i-“st, regardless of
the availability of connection 34, responses may be stored
locally at handheld 28 until the form is fully completed and
then sent as a hatch to server 24. Thi s transfer may optionally
occur automatically, or upon direction ofthe user as specified
by the client during the creation ol'the forrn. lfthe litll-L is ot
availahle at the time of completion of the form, transniission
v ill be autornatically delayed until connection 34 is restored.

Alternatively, selected responses, or all responses, may he
configured to transrnit immediately upon entry, assuniing of
course that connection 34 is availah e. This option is particu--
larly important where user o andheld 28 has entered
information which might he indicative of a prohlern with a
process or indicate an emergency. Again, ifconnection 34 is
unavailable, iinniediate transmissions will also he delayed
until a connection is available.

As data from a handheld is received at server 24 it is

processed, as necessary, and placed in a datahase where it can
he accessed via the lnternet 26. A client can then use a coin-

puter 22 with lnternet access to review or use the data from
virtually anywhere in the world.

Turning next to lilf‘. 4, wherein a prior art systeni built
around paper forms is shown, in the past, paper form had to
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he created, printed, and delivered to user of the forrn. Armed
with the lorm, the user had to complete the assigned task and
complete the form reflecting observations made during the
task. ll'the user delayed in filling out the form. these ohser-
vations were suh_ , to the inaccurac associated W" ‘  ii

hurnan memory. A completed form was then typically deliv-
ered to yet another person for data entry hefore the inforrna --
tion was finally available to others in the corn ‘any, As will he
appreciated those familiar with such operations, whether’ a
result of unreadable ilonns or a result of tunian error at data

entry. tl' step is responsible for a significant level of errors.
'l urning next to K}. 5, in contrast to prior systems, with the

present system, a form may he entered on—line, the form is
automatically sent to the handheld computer of the user,
usually within seconds, the user enters data directly at the
location of the user’s assigned task, eliminating inernory
errors, at made available to others in the organization in
virtually a real tirne fashion, Thus, not only is the data almost
instantly available, at it two sources of error, the rnernory
o:l'the user and data entry, have been eliminated.

An example of where the inventive systeni particularly
useful is in the area mystery shoppers. lvlany restaurant
chains and retail chain stores eniploy ery shoppers to
iatro one of the chain’s estahli‘hrnents and report on the
experience. ln the area offast food, a inysteiy shopper niight,
for example, use the drive through window to purchase a
hreakfast sandwich and a cup of coffee.

Prior to the .p to the restaurant, an emplo"ee of the client
restaurant develops questionnaire and enters it on the weh
site ofthe ASP that is pro vi ding the ntystery shopper support
service, ln this case, the restaurant is interested in the waiting
time oftheirpatrons, the service provided to theirpatrons, and
the quality othe food served. A questionnaire is de ed to
elicit such inforrnation from the shopper, user. The results of
the rnystety shopper’ s experience \ *ill be compared to quality
standards estahlished for the entire chain and used to rate the

lranc iisee/owner of particular restaurants.
As the shopper enters the parldug lot, the shopper

will be prompted to enter a store nurnher or location. ll" the
handheld cornputer equipped with a GPS receiver, this
information could he entered automatically. Of course the
tirne and date from the compute real tirne clock are prel-
erably recorded in the form. f\ s the shopper reaches the end of
the drive through line, she starts a timer on the hand held
contputer, pre lerahly by “tapping” on the lace o l’ the handheld
in the appropriate region of the screen. When the speaker is
reached, the flrst tirner is stripped and second timer
started.

lf the shopper is asked to wait hefore ordering, a second
ti tner ‘ started and a th’ rd timer is started. Upon a request for
her order, the mystery shopper stops the previous timers and
yet a fourth ti ner is started. She ord ‘is her breakfast sand-
wich and coffee and pulls lorward in line. While sitting in
line, the handheld computer é}Sl{S if the speal;er could he
clearly understood, the ntenu was in good shape, and if the
area around the menu appeared neat and clean.

Upon reaching the window, the shopper presses hutton
which stops the lourth timer and starts a lilth timer. As her
money is taken, the fifth timer is stopped and yet a sixt i timer
is tarted. She pays with a twenty dollar bill and, upon receiv-
ing her change, no the accuracy ofher chang , whether the
person at the window is pleasant, stops the sixth timer an’
starts a seventh titner.

Upon receiving her food the seventh timer is stopped and
re pulls into a parkin ace to sample the lood and measure

the teinperature of the coffee with a teniperature prohe
attached to her handheld computer. After entering her impres-
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in the computer’ asks a few questions aho ut
the parkin lot and the general appear-

sion ofthe sandwic
the nunther o f cars
ance of the store.

As the shopper enters the last response, the CDPD niodem
attached to her handheld contacts the ASP and delivers the
collected data which is forwarded to a database where it is

accessible by the staff of the restaurant chain, only seconds
the shopper has tal-zen h—r first bite of the sandwich,

Note that the u. int raction with the handheld in the

previous example was a l delined by logic that the client has
incorporated into the questionnaire when it was designed.
The text of the directions to the user “Pull up to the
drive-in window”) has been designed into the questionnaire.
Additionally, preferably there will be tokens that represent
“timers” which are designed to make it easy for the user to
enter elapsed time information in response to a question (eg,
the user might be to tap the screen a first tirne to start the
timer running and a second, time to stop it, with the elapsed
time being automatically calculated and stored as a response
to a client qr; " stant systeni is to
provide a client with the tools necessary to quicl-rly and easily
construct a complex questionnaire which presents the user
with questions which are adaptively selected according to the

s" es of the designer.
A second example of where the inventive systeni is par-

ticularly useful is the area of transfer by a medical service
provider of a patient’s rnedical information to an insurance
conipany following treatment In th‘ example, data is
exchanged between cornputers (handhelds, Cl-’;‘Sl{l()§)S, lap-
tops, etc.) at different locations in a secure manner without
providing an outside party access to the secure internal coin-
puter networlr of the medical service pro ider (l\/lSl’). The
medical service provider is preferably a hospital, however, it
is understood that this term could i ‘clude clinics, minor emer-
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gency centers, physician’s olfices or any such provider of
medical care/treatment.

Modern medical service providers are continually striving
to develop methods oftransferring medical records and data
to insurance cornpanies for rapid claims processing which
requires the minirnurn o f manual forms generation, handling,
processing, and entry. Moreover, pressure, both puhlic _,
and legislatively, l:.- being applied to the healthcare industry as
a whole to protect the privacy of this data includin confiden-
tial patient inforniation. As a result, transmission of medical
inforrnation in secure, generally encrypted forntats is
required. However, such methods of data transfer require a
high level of coordi ation between the rnedi al service pro-
viders and the insurance companies, ho th o f which are reluc-
tant to allow the other, and especially third parties, access to
their databases and networlr hardware necessary to achieve
these levels of coordination.

The present sy steni can be eniployed to manage the data
flow in a manner that provides secure data transfer b.etween
parties without the necessity of either party alloy outside
access to its respective data storage systerns. In this embodi-
nient, the niedical 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 forins.

Referring to FlG. 6, a system diagram is shown depicting
ntedical s ‘W provider l 20 (MSP), ASP B0 and insurance
companies ldl-G, M2, and I44. As stated, the medical fornis
can he designed and/or updated seamlessly by he MS? or
ASP as shown in 122. The cornputers of VISP would be
equipped with the inventive OlS thereon to allow forms
design, branching logic and cryptic data transfer at 122. Once
the medical form is designed, rnedi"al inforrnation can be
entered onto the forrnr’_s) in the sy steni following treatment by
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the l‘vlSP. Once entered, the is converted to tol<eni7;ed

form by the (HS for encrypted tra sfer to the ASP ,l3{l accord--
ing to step 124, ln this way, a patients medical data is con-
tinuously, seamlessly and securely transferred between l‘vlSP
129 anr‘ ASP 130.

Once the ASP 130 receives the toke "Ted data froni l\/ISP

L20 pursuant to trat “fer ‘B24, the data ‘ stored in a standard
database or a database custoniized for each insurance coin-

pany within ASP 130. ln a preferred arrangernent, the ASP
will then alert one or more of the relevant insurance providers
léltl, 142, and/or 1-'-‘>4 that is present and av; lahle for
irnrnediate retrieval from the database of ASP lfitl. in the

alternative, the system could be embodied such that insurance
providers Mil, 142, and l4-'3 would periodically query ASP
130 on a set time interval regardiu the presence of informa-
tion.

At the time insurance providers Ht}, 142, and/or 144 are
aware that data is present and available from ASP 13%, the
insurance provider can access the ASP via a global computer’
uetworl; such as the lnternet for retrieval of such information.

Typically, access to information niaintained by ASP 139 is
restricted by password or other similar security rneas ires.
lusurance provider 140, M2, and/'or I44 can then download
data from ASP 130 which is either’ encrypted in a standard
format or in a format which is customized for the insurance

provider (and, may also be encrypted). The download step is
depicted by arrows ,l3?;, U4, and 136, res iectively.

ln this embodiment, tl - custoiner of ASP l3ll, typically
M lzil, wouldbe billed he transaction or tie volunie
of data transmitted.

Accordingly, secure method oftransfer ofmedical infor-
rnation between l\/lfél’ 130 and insurance providers Mt), 142,
and/or H4 is defined using the method and apparatus of the
‘resent invention.

By way of example and not lintitatior various preferred
enibodiments of the instant invention will include a number
of desirable features or traits such as: l2E<i--bit Certicornl‘

end-to-end wireless security; ability o f the admi istrator to
clean erroneous data; all data and administrative transactions

on one or more secure servers; form question responses are
time stanipedg centralized online repository of all fonn
respons s; the complete forni is available for review or updat —.
on the Web; context sensitive help; front the customer’s per-
spective, the systern is scalable and flexible; users, question-
naires, and responses rnanageable as t”O'.lpS; data e.‘»;portation
to CSV, XLS, XML, well as an ' ot r format or external
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appli ration, ability to define nmltiple fornt administrators;
f rms deployahle wirelessly over the lnternetj, error checking
for dropped, connection in a loosely nettvorl-red environnient;
a provider of the service cart off r secondary services srtch as 
form design cons‘ ting service ; partially completed forms
can he saved and restarted; OlS allows data to be gathered in
virtually any form factor, i.e. web, handheld, phone, laptop,
and the like; the client can inspect individual responses from
a form; multiple forms can he niade available on same device;
online data report generation and pub ' ‘ ing from gathered
responses; optional authentication of usr; s; response an
subjected to bounding and validation logic; real-time acces-
sibility to forrn responses from an Internet connected desir-
top; responses retrievahle or ac ‘ible anywhere in the world
via a provider’s web site, robust question branching logic;
unlirnited adrninistrative control of the user, user can
prevented from completing a forrn more than once; adminis-
trative hierarchy allowing some administrators to view other
administrators’ data, allowed; welt sed service elirninates
the need for client installation, archival of old forms and
responses; user interfaces hr-andable with corporate identity;
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ability to clone, or modify, existing forms into a new form;
ability to create surninaiy reports with int‘orn'iat,iVe charts;
customizable reports can he designed to ineet clients’ specific
needs; definable start and stop dates for forms allow control of
a ll tnie over which data can he gathered; ability to
include pictures in questions; res onses from various forms
can be merged into common report; phone call cornpletioi
of forms‘, administrators can be provided with predefined

‘ ti and form libraries; responses can he reviewed prior
' 9; print fonn responses from the remote coin-

puter; adin ‘strative control of questionnaire aestlie cs; soft-
ware developers kit can he provided by the service provider;
language controls available during question development,
spell cli ck, thesaurus, translation of inulti—language lorins,
extended character sets, etch, Various events can be triggei‘ed
from within a torrn; and reports can he viewed on the remote
computer.

Thus, the present invention is well adapted to carry out the
objects and attain the ends and advantages mentioned above

well as those inherent therein. While presently preferred
einlivodiinents iave been described {or purposes of this dis-
closure, nunierous changes and inodilications will be appar—
ent to those sltilled in the art. Such changes and rnoditlcations
are enconipas ed within the spirit o t' this invention.

 

    

 

 

 

What is claiined is:

l. A method for inartaging data including the steps of:
(3) ‘reating a questionnaire comprising a series of rues-

trons;

(ii) toltenizing questionnaire; thereby producing a p in --
rahty of tokens representing said que‘tronnaire;

(c) establishing a first wireless modem or wireless LAN
network connection with remote c m ing devic ;

(d) transmitting said plurality oi" tokens to a remote coin-
pnting device via said first wireless inodeni or wireless
LAN network connection;

(e) terminating said lirst wireless modem or wireless LAN
network connection with said remote computing device;
after said first w‘i'eless modem or wireless LAN net—

worlsz connection is terrninated; executi. V at least a por-
tion of said lurality of tokens re res 1tin0' said nes-. D

tionnaire at said reinote computing device to collect a
response from a user;

(g) estahlishin a second wireless niodein or wireless LAN
network connection between said remote computing
device and a server;

(it) alter said second wireless rnodeni or wireless LAN
network connection is established, transinittit“ least a
poi ‘‘ n of said res onse from tie ‘ ser to said ver via
said second \ tireless tnodern or wireless LAN networlr

connection; and

(i) storing said transinitted response at said server.
2 The method for managing data o {claim 1 iuither com-

prising the step of:
(j) translating said response to a torniat recognizable by a

particular computer program; and
(k accessing the translated res ,onse froni a coin .uter. D

executing said particular computer program.
3. The method for nianaging of claim 1 wherein

(a) includes the suhsteps of:
(3) creating a questionnaire by:

(i) entering a series oi‘ questions into a questionnaire
design computer program;

(ii) ideiitilying within . d qtt . onnaire design coni--
puter prograin the type of response allowed for each
question of said of questions; and
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(Li) identifying within said questionnaire design corn-
puter program a branching path in s id questionnaire
for each possihle response to each question of said
series of questions.

 

  

4. The method for managing data or" claim 1 wherein step
(lo) includes the suhsteps o

(b) tokenizing said questionnaire therehy producing a plu-
rality of tokens representing said questiomiaire by:

i‘,- assigning at least one token to each question of said
series ot"quest,ions;

assigning at least one token to each response called
for in said series o t' questions to identify tbe type of
response required; and

(iii) assigning at least one token to each hranch in said
questionnaire to identify the requiredprograni control
associated with said branch.

5. A method for niodifying a questionnaire used in data
nianageinent according to the method ofclaim 1 including the
steps oil‘:

(a) making at least one increinental change to a poi "
the questiorinaire;

 

(b) tolcenizing said at least one incremental change to said
qnestionnai

3  

(c) transrnitting at least a portion of said tokens resulting
from step (b) to a reniote loosely networl<ed computing
device, said transmitted tol/‘ens cornprising less than the
entire tokenized questionnaire; and,

(d) incorporating tid transmitted tokens into said ques-
tionnaire at said loosely networlied reniote computing
device, thereby ino-'.it"ying said qnestioi iaire.

6. A method for rnanaging data according to claiin 1,
wherein said lirst wireless rnodein or wireless LAN network
connection and said second Wireless rnodein or wireless LAN
netwoi'k connection a same Wt ele nodern or wireless
LAN network connection.

  

7. The niethod of claim 1 further including perforiniiig at
least the ste s (c)—(k) for at least two different reinote coin—
puting device types using the same toltens.

8. A rnetho-zl for managing data transfers between comput-
ers including the steps of:

(a) creatin a questionnaire at a first site in a first computer;

(b) tolqenizing said questionnaire, therehy producing a
tokenized doestiorrnaire;

(c) bringing a remote computer into electror‘-_ic coinniurn-
cation with lirst conipnter;

(d) transmitting said tokenized questiorniaire to said
reinote coi iputer:

(fie) renioving said reniote coniputer troni electronic coni-
inunication with said first computer;

(i) within said remote computer, using said transniitted
tokenized questionnaire to obtain at least one user
response;

(g) storing said at least one user response within said
reniote cornputer;

(b) niodifying said questionnaire with incremental changes
a second computer located at second site;

(i) placing said remote computer into electrical communi-
cation with said second computer;

trans rnitting said incremental changes lroin said second
computer to said remote computer;

(k) modifying said trar=smitt,ed tokeiiized qtte tionnaire in
said reniote coinputer with said increinental changes;
thereby creating a niodifled tol<.eni;:ed questionnaire;
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(l) removing said remote computer from electronic coin-
rnnrrication with said second computer;

(n1) Witliin said remote computer, using said, rnodified
t-:>1'enized questionnaire to obtain at least one a-zlditional
user respo >: 

(n) placing said remote computer into electronic cornn1u-
rrication with a server;

(0) transmitting said at least one user response to said
server;

(p) trarrsniittirrg said at least one additiorral user response to
said ., ."/Ct",

 

(Id) 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,

is) displaying at least a portion of said report on a visually
perceptible niediunt;

(t) performing at least steps (d)—(p) using at least two dif-
ferent reniote computing device types using the same
tohenst

9. The method for mana data transfers between corn-
puters according to claim 8 wherein 'd ll computer and
said second computer are a same comjnter.

I0. Tlie method for managing data trans ters between coni-
pnters according to claim 9 wherein said server‘ and said, first
cornputer are said sarne computer.

ll . A ntetltod for collecting survey data l'rorr1 a user coni-
prising the steps of:

(a) ere’ a questionnaire comprisin_;,, a series of ques-
tions,

(la) tolienizing said q iestionnaire; thereby producing a plu-
rality toltens representing said questionnaire;

(c) storing said plurality of tok ,. ‘ on a computer readalale
medium on a fir. cornputer;

(d) placing a handheld remote cornputing device into elec-
tronic conrniunication with said iirst computer‘;

(e) transrnitting said plurality of tol-:ens to said liandlield
remote cor iputing device;
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(l) taking said handheld rernote cor ipnting device out of
electronic comrnunication with said lirst computer;

(g) after said handheld rernote computing device has heen
taken out ofelectr-:>r1ic communication with said first

comptiter,
executing at least a portion of said plurality of

tokens representing said questionnaire on said hand-
held reinote computing device to collect response
from a user, and,

(g2) storii Y witliir said remote computing device said
respon, from tne user;

(la) placing said liandlield remote computing device into
electronic cormnunieation with a second computer;

(i) tr“ tsniitting at least a portion of said response stored
within said handheld remote computing device to said
second, cornp‘ ter; and,
l'-zirrning a \ isually perceptible report from any oi
least a portion of said response so transrnittedi

2.A nietliod for collecting; survey cla'a from a user accord-
ing to claim '3 1, wherein step (i) comprises the step ofprinting
a report irom any of said, response to transrnitted.

l3. A rnetltod for collecting survey data lrorn a user accord-
ing, to claim ll, whereit said lirst computer ano . aid second
cornputer a me computer.

14. A niethod for modifying a questionnaire used in data
man; ernent according to the rnetliod of claim 11, further
com .r sing the steps o l':

(k) tnaking at least one incremental chinge to a portion of
said t uestior aire;

til ) tol<er1i;cir1g said at least one incremental change to said
questionnaire;

(in) transrnitting at le :3 portion said tokens re t.ng
frorn step (k) to said remote handheld computin device,
said transrnitted [0l{€t1S conrprising than the entire
toltenized questionnaire; and,

(n) incorporating said transinitted toliens into said ques-
tionnaire at remote cornpnting device, tliereby
incrernerrtally irrgirrg said questiorniaire.
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(517) ABSTRACT

An inforrnation server directs users of the information server
to desired sources of information Where the desired sources

of inliorn“ tion are deternii “ ‘cl, at least in part, based on user
input. The information server includes a query input
processor, a question processor and an answer prr:-cessor.
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—fortned questions
selected from the question database, where r: Well-forrned
question rt question in the database that is coupled to at
least one ztnsy 'er reference. Tlte .. s\- 'er reference is typi . ly
eitfner an answer or a pointer to a possible location of an
answer. In a specilic etnbotlirnent, the information server is
coupled to the lntertiet. so that users can pose questions using
a ‘vVeh browser from any £nternet—eonnected device. ln some
s. ‘ms, the question processor includes tokenizer for
totienizing the initial user query into a list of Words, parser
for generating rt syntactic structure from the list of Words, a
norrnalizer for reducing the syntactic structure to a canon‘ *3
synt ‘tic structure, and 1‘: matcher for rnatclting the canon‘ al
synt ‘tic structure agairtst 1‘ setnarttic network to obtain a
veiglttetl list of veil--lot " questions represerttat.ive of
possible seinantie rneanings
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A/here can E see a city guide for Seattie V '?
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BACl(GROUl‘\ll‘) OF THE

The present invention relates to information query sys-
tems in general and to interactive query systems more
particularly.

With the increasing popularity of the lnternet, the global
internet\:vorl{ of networks, many serv""es have cor‘ ‘ into
being that. seek to provide information for users oi: those
services. One such service is the GOPHER service, wherein
a user is presented with lists of inllorntation in the form of
menus and the user is provided with options to select a
menu item, which tnight lead to another nienu or to
doctirnent. of interest, or to initiate a search with a particular
set of lqeywords. The GOPHER system was primarily text
ba ed, with the underlying structure being directories on tile
servers, usually spanning many lUl.€‘.l‘lllili€(l and independentservers.

With the advent ol' a more graphical interlace, many such
search services continue today. albeit with a graphical inter—
face for use with a ‘v‘v"=l> browser. lrlere, “Web” ref to the

hyperlinked collection of dynamic and static hypertext pages
available over the lnternet using the l*l"l“l'l’ llyper‘l'ext
Transport Protocol) and ct rnmonly re lerred to as the “VVorl(l
‘Wide ‘Web” or “VVV~/VV . and a ‘Web browser is a client

program which allows a user to navigate the Web
Atypical navigation involves set ' up an initial query

with set of s ‘eh tertns and viewing tie results. if the
results are provided as 1’: hypertext page, the user can then
select a linl< on that hypertext page to View the results
more detail.

A disadvantztge of searching search terms is that. the
English lanouage is imprecise without context and coniput—
ers are not good at context. For example, a human
librarian about “freedom and values the Victorian era”

might yield a book of on what the soc mores were
in the late nineteenth century in Europe and North Anierica.
However, performing a search wi h a search engine against
a database of docutnents might result in the computer
returning listings of real estate values for homes with
Victorian architecture in l7'reedotn, Calif.

Many providers of search services have attempted to
automate the process of deterinining the proper context of

so that the correct meaning ascribed t each term.
For example. a server niight be programmed to note the
atnbiguity in the term “Victorian” and to lurther note that
’ relers to a time period and therefore, “Victorian”

  

 

 

 

 

   
 

 

"era”

should be interpreted as the tinie period. Such processing is
quite complex olten still fails to ttnderstantl the context.
in which the user aslrs the question.

SUl\’l\«’lAR‘Y OF THE lNVENTlON

One emboditnent of an i'nl'ormation server according to
the present invention directs users of the inforniation server
to desired sources of information where the desired sour

ofintorrnation are deterniined, at least. par , based on user
input. The inlorrnation server 4 t-eludes query input
processor, a question processor and an answer processor.
The query input processor is used for accepting an inital
user o_uery. ll te question processor proc ’.sses the initial us
query to identify 1‘: ol‘ possible vv‘ell-iorrned questions
selected from the question database, where a well—fornied
question is a question in the ' ahase th: is coupled to at
least one answer reference. The answer rel rence is typically
either an answer or a pointer to possible location of ananswer.
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In a specitic entborlintent, the inforrnation server is
coupled to the lnternet so that risers can pose questions using
a Vv’e‘o browser from lnternet-connected device. ln some
systems, the question processor includes tolienizer for
tolienizing the initial user query into a list of words, parser
tor generating a syntactic structure from the list. of words
normalizer for reducing the syntactic structure to a canonica
syntactic structure, and a matcher for matching the canonica
syntactic structure against 1’: semantic network to obtain a
weighted list of well—fortned q 4 s representative of
possible seniantic meanings for the initial user query.

 

 

Bltlllll l)l€StI.'Rll3'l‘l()N till?‘ Tlellel l)RAVv’lNGS

FIG. 1 illustrates two variations of an inforniation server

according to the r 'esent invention;

FIG. l(a) is a block diagram of HTTP se ver used to
iniplernent the inforniation server and

FIG. 1(5) is a block diagram of a generalized server user
to inipleinent the inforrnation server.

}7'l(}. 2 is an illustration of one possible
question entry

display for a

Flt}. 3 an illustration of one possible display for a
question display page; FIG. 3 is an example of a question
display page that rnight result from the processing of the
question entry page shown in Flt}. 2.

FIG. 4 is an illustration of one possible display for an
additional answers page; Flt}. 4 ts an example of an addi-
tional answers page that might result from the processing of
the question display shown in Flt}. 3.

l7‘l(}. 5 is a lt diagram of the QPEL and ./—\iPl}‘. of Flt}. 1,
shown here in further detail.

 

FIG. 6 is a graph of a portion ol' a sernantic net.
FIG. '7 is an alternate View of a semantic net.

l7'l(}. 8 is a more detailed view of a portion of the semantic
net shown in FIG. 7.

Flt}. 9 is a block diagram ol‘ a computer system for
collecting intorrnation and generating run~time structures,
such as seniantic nets, froni the collected information.

DESCRlPTl0N OF THE SPECllFlC
El‘vil30l)ll\/.l ENTS

The following description describes some etnhoditnents
of the invention and these examples are not intended to limit
the scope of the invention, which is defined by the attached
claims. For example, the embodiments shown in the tigure
assume that the user asles questions of an information server
via a Web browser over an lnternet connection, but that need

not he the case, as the user might. access the inlormation
server over a network other than the lnternet, or niigl
access a local i'nt"ormation server without an intervening
networlr.

FIG. 1(a) is block diagram of one enibodinient of an
infortnation server fill that is lnternet—based. lnforniation

server lll an l'lTTF server, which responds to requests
froni l*lT'l'l’ clients such as Vt./e‘o ‘orowsers. The
architecture of an lnternet llT'l‘l‘ client--qerver linl<: and

HTTP client is not shown, but it should be understood that
inforniation server ll} operates on coniputer ‘hat is
designed and configiired for Internet. trztllic, speci,tically
TCP/ll’ packets encoding HTTP messages and it should be
understood that any manner of client computer cart he used
to operate the ‘Web browser. Since that technology well-
known and readily available, it need not be described further
herein.
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lnlormation server ill can either be a dedicated computer,
a computing device specitlcally designed to implement the
functions of an inf sniation server accord‘ c to the methods

described herein, or infortnation ll} an be in the forni
of one or more prograni code niodules designed to run on
general purpose HTTP server as a process of that HTTP
server‘. However implemented, information server ll} usu—
ally coniprises the components shown in FIG. l, such as an
HTTP daenion l2 and a basic set of active l'lTMl,, pages,
including an opening page 14, a question 16 and an
additio ‘al answers page 18.

Opening page l4 comprises code and text for presenting
he user at an llTTl’ client (such as a Web browser) with an

introduction to information server ll}, Question page 16
cornprises code and text for presenting the user at the HTTP
client with a q estion entry page ( such as the page shown in
FIG. 2) and a question display page (such as the page shown
in FIG. Additional answers page 18 comprises code and
text for presenting the user at an l'lTl‘l’ client with a tlitional
answers to the questions shown in a question display
The basic pages are Active Server Page programs, but
other progranirning languages could be used. Active Server
Pages are one known technique for cornbining Visual Basic
(VB) scripts and ll'l‘Tl’ a structures and te Xi, ln addition
to the set of pages, other pages might be provided to
l*l'l'Tl’ clients, depending on the nav; tion taken by the use i‘
through pages available lront inforrnation lib.

As shown in FIG. 1(a), actions taken by users response
to prompts on the basic of are logged in log
Zll. Also, as explained below, question page 16 receives
questions and presents the questions entered by users to a
question processing engine 30, in this example, the
conimunication with Ql?lZ 36} is via application program~
ming interface (API) calls. As is well--loiown in the art ol‘
API design, the functionality of OPE Sit, although shown
separately, might be itnplentented as a set of calls frotn code
‘ ion 16 to tgrani code compiled into question
page l6 (as might be the case with an APT llllli library) with
the communication between the two being in the form of
lunction calls, or the prograrn for it plementing QPE
30 could be a separately running proces with the commu-
nication l eing in the form of interprocess tnessages.

Question l6 re eives the data needed to construct a
question display page from Qllli 3% and from an answer
processing engine (APE) 32. lnfortnation server 19 also
includes a dictionary 34 and a knowledge base which
cornprises storage for a semantic net snapshot 45.3
question—ansV’er mapping table 42. QPE 3% is coupled to
dictionary 34 and seniantic net snapshot 40 and uses the
information obtained from those sources to generate tem-
plate questions in response to a user-ente ed question. Tern-v
plate questions are questions that are mapped to answers
question—answer rnapping 42. Tentplate questions
usually, but not always, include parameters, such the
ternplate question “Wliat is the weather like in <city>‘?”
where “<city>"" is a parameter. APR 32 is coupled to
knowledge base 36 to obtain information from semantic net
snapshot 45} and questior:—ansv'er rnapping table 42.

l7‘lG. l(b) is a block diagrani of more generalized
inlorniation server :39. lnfor ' ation server St} can be imple-
mented in a variety of client-server systenis. For exantp e,
information server 50 rnight be built into a liiosli for pro—
viding answers to l<iosl< users’ questions, or inforrnation
server 56} might be connected to a corporate network for
answering custonier, supplier and/or‘ employee questions.
lnforination server ‘all is shown comprising a client. interface
60 for providing various (70, 72, 74, 76) to a client and
interconnections between the various pages and QPE
30,/APl£ 32.
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The circled numbers in FIG. lib) indication one possible
set of steps that might occur in a session with a user‘ a
client. ln l, client interlace fill sends an opening page 79
to the client and control is passed to a question entry page
72 (step Client interface 60 presents tie client with
question entry page 72 (step and receives the user’s
response (step 4). lnforniation server 50 passes the response
to Qllli 31}, which returns a set o l’ tetnplate questions (step
5,). Control passes to the code corresponding to a questions
display page 74 {step and iniorrnation server 58 generates
the questions display page for presentation to the u ser. Client
interface til} presents the questions display page to the user‘
(step 7) and waits for the uqer to select a teniplate question
from the questions display page (step S), The user selects a
template question, if more than one is presented, and also

any neces y _iaran1eters. Usually, the p ‘ante ers
will be directly related to the question asked, so the desired
parameters ntight already be selected.

Once the user select : teniplate que on, inforniation
server Si} All t , generate answers to the questions and
either presents the user with one or more URIIS of sites that
answer the initial question (step 9A) and control passes to an
answer display page (step Elli) that presents the user with the
answer directly (step lll).

 ..i

 

 

Referring now to FIG. 2, typical question entry page Si}
shown. When a user iresented with question entry page

80, the user will then enter an initial user query, in an entry
box 82, and press a ‘outton 84 to begin the process. The user
can also view questions being posed by other users in
window 86.

The initial user query can be a natural language question
(e.g., ‘‘‘Where can l find information on the sport
bicycling'?”) and may well incl tde gratnniatical errors, or a
set of l<eywords, such as “info sport bicycling”, or a coin-
bination of natural language question and lieywords
Keywords might be “noun phrases” such “King of Spain”.

  

‘When the user presses button 84, the initial user query is sent
to inforrnation Sit and client interface fill passes the 
query to QPE 36. The query is to log s 20 for use
in further relining information server 55}, as described later

this description.

Typically, the query is in the form of text string, ‘out in
some irnplementations, the might be a text string
combined with nontext data structures such as a collection of

button tnultiple choice) selections, switches and/or
other pointers to selections lt should he understood that
many different forms of qu are possible, so long as OPE
3{l accepts the forth in which the are presented. From
the initial user‘ query, QPE 3% processes t e question to
identify a set of ternplate questions. Template questions are
questions a form that allows its context to be easily
understood from the question, either‘ because inforrnation
server 59 has already answered the question to the lilting of
one or more users, or because an information analyst has
input question-answer tenip-late for that question. A
question-answer te. plate a data structure that codes tor
one or‘ more questions and includes pointers to answers to
the coded question. This explained in Ht-Z){” in the

escription below of seniantic nets and question-answer
niap-pings for exatnple, FIG. '7). An exatnple of a
question answer teniplate is:

 
 

ls it raining in <city>'? Pointer to weather with
parameter <:city:>

ln that example, queries for the weather in many cities is
compressed into one question teinplate, wi h the pararneter
<city:> being a placeholder for the city of interest. ln the
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template, the answer to the question is a pointer to a weather
page such as page on a weather ‘Web with a parameter
e pial to the city o finterest. Thus, using this question--answer
ternplate information server 50 lunows how to answer the
questior it raining in Seattle'?”, namely by directing the
user to 1‘: weather server that accepts a city parameter and
pa_sing the weather server “Seattle” as the parameter.

Once OPE Silt identities the set of template questions,
those questions are presented to the user as questions
page 74 for selection. FIG. 3 shows an example display 98
resulting trorn such a questions display page. }From that
display ill}, the user can select the desired template question
and parameters, or can select a button 92 for more answers,
resulting in a such as that shown in FIG. 4.

An information se"ver might also handle incidental
displays, which are usetul or interes ing to users but are not
necessarily required for the operation of the system, One
example, a “question of the day" generator 98 is shown in
FIG. l(a). Generator 98% might select a question from asked
questions to display in a question of the day area 88 on
question entry page St} tilt}. 2). Qt.he*' incidental
plays might include a real-time question ticker 86 that puts
up a random sampling of the questions currently being
asked, 1‘: display of popular questions in specitic categories
and the like.

Referring now to Fit}. 5, a block diagram of OPE fill and
APE 32 shown with QPE 3% comprising a tolrenizer l5l},
a parser 155, a normalizer Hill and a matcher I65. Tokertizer
lfill converts the initial user query into a of words and
provides the list to parser 155. One structure for conversion
is an augmented transition networlr. Another approach to
tokenizing to scan the initial user query and group words
into conceptual strings, rernoving plurals and suffixes. With
su ‘ an approach, the longest strings L t
that they are given greater priority over shorter

Parser l55 identities the set of possible syntactic struc-
tures that could represent the question(s) heing aslred and
p‘ '’.s the structure set to normalizer lull, wi h each syn-
tactic structure representing one possihle syntactic interpre-
tation of the question, Parser 155 can also deal with adverbs
and speci lized parsers tor arnbiguous statements. For
example, pa ser l.55 might recognize that the questions
“Who is the French president” and “Wlto is the president of
France” has the same und rlying syntactical structure.

Normalizer 160 reforms the syntactic structures into
canonical forms by rep ing synonyms with a canonical
term. Using the canonical terms allows for a much more
compact of questions, since the many synonyms do not

to be handled. For example, a user query ‘night use one
of the synonyms “drizzle”, “storniing” or misting” for
raining. By reducing the synonyrns to canonical form, the
intorrnation server does not need to deal with so many
questions because, in the above example, four questions
collapse into one. Norrnalizer ltitl uses a sernantic map, a
small portion of which is shown in FIG, ti, to perform the
canonical reduction.

Once nornializer loll has reduced the structure set to a

normalized structure set, norrnalizer 16% passes the norn‘"l—
structure to matcher M5. Matcher M5 then matches

the nornialized structure set against semantic net snapshot
40. The semantic net is changing as more questions are lieing
2iSl€€Cl and the se tantic net being retined, so an informa-
tion server will often use a snapshot of the state of the
sernantic net at one point in time. However, either a snapshot
or a live copy of the semantic net will VVO1'l{ for its purposes
in information servers, such as server lil or server Si}. An
example of 1‘: semantic net is shown in FIGS. 7-8.
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By matching the normalized structure against a se n-
tic net, as described in more detail below in the description
oi‘ FlGS. 7-—-8, rnatcher 165 obtains a list of instantiated
questions (teniplate questions with parameter values
ilerttified) and provides those to APE 32. Since the list of
. stantiated questions that are based on temp.late questions,
they will be found in question—answer mapping table 42 and
APR 3?. obtains the answers that match the questions.

l7‘l(}. 7 illustrates how a sernantic net Iillll might be
organized to be used to map keywords to questions. Once
lreywords are mapped to questions, the questions are
mapped to answers using question-answer niappings 202. A
small portion 294 of sernantic net Zllll is shown in detail in
Fl(}. 3.

FIG. 9 is a block diagram of a computer system for
collecting ini'orrnat,ion generating; run-time structures,
such as seniantic nets, from the collected il}fO1‘I11z1ilOfl.

What is claimed is:

l. An information server for directing users the infor-
mation server to desired sources of inf rnation 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 initial user query;
a question database of template questions, wherein a

template question is : question in the database that is
coupled to at least one answer refer. the answer
ref rence being one of an answer to the template
question or a pointer to a possible location of an answer
to the template question;

a question processor that processes the initial query
to identify a set of correlated ternplate questions
selected from the question database, wherein the ques-
tion proc sor comprises a parser {or gene zting a
syntactic structure from the words and a nor-
malizer for reducing the syntac to structure to canoni-
cal syntactic structure;

means for presenting at least some of the
questions to the user;

means for accepting a user selection of a template ques-
tion if more than one ternplate question is presented,
and

an answer processor which responds to a user selection of
a j,iresented ternplate question from the presented set of
temp.late iuestions, wherein the response the a
processor depends on the at least one answer rel
coupled to the user selected question from the pre-
sented set of template questions.

2. The infr rnation server of claim 1, wherein the user

initial query is a text string cornprising 1‘: sequence of one or
more tokens, wherein a token is one or more words that have
meaning together and a token is either a natural language
question or a keyword string, which a text string com-
prising one or more keywords in an order zero or more
logical connectors.

3. The iniorntation server of claim 1, wherein the question
proc‘ ‘sor comprises:

tolienizer for tolienizing 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 rnatching the canonical syntactic structure
against a semantic networlr to obtain weighted list of
well-formed questions representative of possilile
semantic rneanings tor the initial user query.
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4. The information sewer claim 3; wherein the
coinprises:

tcher 

a structure mapper;

a sithstiucture mapper; and

a l<e yworrl rnapper.
5. The information server of claim 1, wherein the question

processor comprises confidence weighting logic that com-
pares confidence weights for ezteh ot‘ the set of correlater.
ternplate questions selected from the question database an
removes template questions frotn the set. that have a er:-nfi-v
deuce weight below predeterniiiied threshold,

6. The inforination server of c ' 5, wherein the prede-
terrniued thresholrl is a Value corresponding to a drop oil? of
confidence Weights of template questions in the set.

7. A method for directing; users to elesirerl sources ol‘
information where the desired sources of information are

rleterinined, at least in part, based on user input using a
question (l2tt,a'oase of template questions; wherein a tem-pl ate
question is question in the clatahase that is coupled to at
least one answer reference, the answer relerence heing one
of an answer to the ternplate qttestion or a pointer to a
possible location of an answer t , the template question, the
method comprising:

r

 

receiving an initial user query;

processing the initial user query to identify a ol‘
correlated template questions selected from the ques-
tion elatalia, , whe :1 processing comprises generat-
ing .1 syntactic structure from a hst of words and E!

  

l5

8

Cer for reducing the syntactic structure to 1‘:
real syntactic structure; canon

presenting at least some of the set of teniplate questions
to the user;

accepting a user selection of a template question it‘ more
than one template question is presented; and

responding to a user selection of presented template
question llrorn the presented of teniplate questions,
wherein the response depends on the at least one
answer reference coupled to the user selectecl question
from the presented set of template questions.

8. The method of clairn 7, further eornprising:
tolrenizing the initi l uqer query into a of wt:-rrls;
generating a syntactic structure from the list of words;
reducing; the syntactic structure to a canonical syntactic

structure;

matching the canonical syntactic structure against a
semantic network to obtain a weighted list of Well~
forrned questions representative of possible semantic
meanings for the initial user query.

9. The method of clairn 7, further comprising:
con]; ing confidence weights for each of the set of

eorretzned template questions selected trorn the ques-
tion database; and

removing; template questions llrorn the that at
confidence Weight below a predeterniined threshold.
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S‘,‘t'S'1'§§iltTl EFOIR (I()Nl)UC'l'lN(} EL, f.(.",l‘l{()NlC
SURVEYS

CROSS-l{EFEl{ENCE TO REL./—\'l‘El)

Al‘l’l,.l C "\'l‘l()N'(S)

ltllllll] T application claims the benefit of US, Provi-
sional Application No. 60,/'20l,Gll, filed May 1, 2000,

FIELD 'l"l*lE lN‘v'EN"l"lON

[earn] The present invention relates in general to a systent
including apparatus and methods for <:onducting surveys
and, niore particularly, to an electronic survey conducting
systeni sirnultaneously operable on {It riy liitt f electronic
coinniunications devices, including Wireless devices.

  

BACKGROUND OF THE INVENTION

[£30613] Surveying public opinion and thoughts has been
done for a long period of time. Generally, the techniques for

. opinions have improved with irnprovin ‘; technol-v
ogy, starting with paper and mail and p{()g\‘€ . ng to tele~
phone surveys and solicitations. Currently, the p. liferation
of comniunications media and evices has greatly expanded
the opportunities and ways by which to survey targeted
groups for their opinions and thot 3;hts. For exarnple, even
exclusively within the context of lnternet surveying, there
are niultiple nieans by which risers or respondents conirnu—
nicate with the lnternet can respond to lnternet surveys.
However, as presently conducted, lnternet surveys are
device--speci That they are designed to be carried out
using only a single one of several classes of lnternet~
coinpatihle communications devices, a personal coni-
puter (PC) or a wireless device such as a personal digital
assistant or cellular telephone {cell phone). This
liniits the scope of the survey to only one means of con-
nectivity to a particular netwc-rl<. may be problematic
for a potential survey respondent who possesses only one
ty e of corninunications device or who possesses more than
one of coniniunications device but, because of prefer-
ence, habit or necessity, tends to one type of device more
frequently, oltentinies considerably more frequently, than
the others. Under these circuinstances, such a potential
respondent may not he captured within the pool of respon-
dents Whose input may be of importance to tie survey
administrator. This reduces the nurnher of potential respon-
dents that be incorporated into the survey ‘which, in
turn, reduces the reliability of the survey results, Therefore,
there is a in the art for at systeni including methods and
apparatus for conducting a survey with respondents having
multiple nteans of connectivity to a p 'ttcular networli,
whereby the respondents may participate in the survey
regardless of the means by which they choose to connect to
the netvvorlt.

    

  

SUMMARY OF THE lNVENTlON

{£305}-i] The present invention provides a systent including
methods and apparatus for siniultaneous surveying and data
collection from nlultiple tywes of electronic communication
devices. The invention pro es a process for creating
survey, (:2) siniultaneously publishing the survey to res-pon~
dents via a plurality of types of electronic coniinunications
devices, and (3%) nial-<ing results of the survey available
to the creator of the survey via coinniunications de '
he creator’s choice. More particularly, the process cont-

prises
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[tl(ll}5] (a) creating a survey by writing the survey
materials and placing the survey materials into a first
datahase as survey input data;

ltltlllfi] (b) wrapping each element of survey input
data with desired nlarloip language tags defined in a
schema to provide collection of data in a niarhup
language-wrapped document;

ltlllll’/'] (pc) publishing the Hléttlilip language-Wrapped
docunient parsed using the survey input data,
wherein the survey input data are in the form ot‘ a
collection of inarliup language—Wrapped data, by
parsing the rnztrkup language--wrapped data against
the schenia;

ltltlllfi] (id) sending the parsed, markup language»
wrapped data in output delined style sheets to a
plurality of types of interface devices via suitable
cornrnunications networks;

[{lilll9] (e) receiving survey response data in a
database via suitable cornniunications netvvorksj. and

liltllil] ztnalyzing publishing the retrieved datzt
V Mali’ 5:, :r;,r' 'e da: ',; . 21‘.by vrw ;t1l3‘_l the et rev d ti in 1 de ired niarl us

language text.

[lltlllj Preferably, the inarliup language-Wrapped data are
further validated against a pre-defined scherna. Additionally,
the analyzed data preferably further parsed against a
second sc . .ina to enable the analyzed data to be accessed by
at least one interface device type specitied hy a creato. ol'the
survey

[€3{ll2] The invention further includes a survey publishing
system for sinlultaneous surveying and data collection from
ntultiple interface device types. The pul.=li‘hing systeni
enables a party to create a survey and publish the survey to
potential survey respondents aving niultiple interface
device types. Additionally, the publishing systeni gathers
and anal_zes the survey resul. and niakes tl“-e results
available to the survey creator in one or more forniats
compatible with interface device types the survey re~
ator’s choosing,

[£3813] The survey publishing systeni ' zpri‘ ‘ a survey
input database into Winch the survey creator inputs and
stores all relevant inforrnatiori associated with particular
survey (including, without lirnitation, the question(:s) to he
answered by the respondents, the types of interface devices
the surveyor choo. es to receive the survey, and the time or
nunierical respons limits of the survey). The system further
comprises puhli‘hing engine for transrnitting the surveys
stored in the survey input database in the desired forrnats to
the desired inter e devices. Upon receipt of the surv ' ,
the respondents answer the questions posed therein and
transinit their responses to a survey results database and
analysis engine of the survey publishing system. From the
survey results database and analysis engine, the analyzed
survey results are sent to the puhlishing engine where they
may be ret 'eved hy the surveyors using the interlace
devices of their choice.

[£3814] According to the present invention, therefore, sur--
veyors can create surveys that can siniultaneously reach
niultiple types of interface devices; respondents using a
variety of interface devices may participate in a survey; and,
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surveyors receive more <:ornpl te and meaningful survey
information than heretofore available using conventional
single device surveys.

[(3915] Other details, objects and advantages of the present
invention will become apparent as the following description
of the presently preferred embodiments and presently pre~
ferred rne hods of practicing the invention proceeds.

lilllllllll l)ES(I.'Rll"l‘l()N Qlt‘ Tllli t)RAWlN(jiS

llltllti]
from the following description of preferred emb"diments
shown, by way of example only, in the accompanying
drawings wherein:

The invention will become more readily apparent

 
[9317] FR}. 1 is a syrnholic diagrarn of the essen
cornponents of the survey publishing system according to
the present invention and the overall process enahled by the
system;

[£3018] FIG. 2 is a flowchart illustrating the process by
which a surveyor creates a survey;

FIG. 3 is a flowchart illustrating the process by
which the survey is published to the respondents who will
participate in the survey;

[€l(i2€l] FIG. 4 is a llovvchart illustrating the process by
which the survey is inipleinented and the data is collecte
from the respondents;

[£3021] llli}. 5 is a drawing showing the data analyss
process used to analyze the data collected as shown in FIG.
4; and

r

[9322] FR}. 6 is a drawing showing the process by which
the results of the survey are published to the party who
originally requested the survey.

l)l:3TAll,.lF.l) l)l3'.SCRlP’l‘l()N 0}?’ THE
INVENT} (3

l:llll23] As used herein, the following terrns shall have the
rneanings set forth below.

l:llll24]

[9925] Tags are definitions or titles ol‘ data specific for a
particular user/surveyor agent.

[l}ll2t§] Parser [in ‘;i.
in the schema.

Schenta is a tlocurnent, that detirtes tags.

 
re parses data according to defined

-.

  
[E3927] Style Sheet is an output specification correspond-v
ing to the d" 1‘ _ pararneters of an output or interface

l:llll28] Referring to the drawings, wherein like or sirnilar
references designate like or similar elernents throughout the
several views, there is shown in FIG. 1 the overall system
according to the invention, including apparatus and process,
for creatino and publishing electronic surveys and for col-
lecting and analyzing data generated the surveys. lrt lilifl.
l the survey creators or surveyors depicted on the left
side and the users, or survey respondents, on the right side.
The overall process is generally represented as follows:

[(30253] Step l: Survey Creation: The surveyor creates a
survey using survey publishing systeni which is generally
indicated by reference nurneral ll}. During this step, the
surveyor deterrnines, inter alia, the type of survey, the
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number respondents desired (or, alternrtively, the time
limit of survey), and desired i .erface device types on which
to publish the survey on (PC, PDA, cell phone, etc). Also,
as will be more readily appreciated by reference to MG. 2
and its corresponding description, it is at this stage the
survey questions created by the surveyor. 'l‘he
inforniation, in"luding the questions, is stored in dedic
database tables a survey input database l2, where it can
be accessed for later use.

 
  

  
 

[€}€l3l}] Step 2: Survey Publishing: This step involves tak-
ing the initial survey data (questions, types, formats) and
publishing them via suitable cornrnunications net,vv‘orl~:s
(wired or wireless) to various types or" user/respondent
cornputing or interface devices. Since there are many dif—
ferent device types, i.e,, cell phone, PDA, PC, as Well as
luture devices, that may be capable of irnplernenting the
present sut 'ey system, the forrnatting must be dillerertt for
each of device. described hereinafter, a publishing
engine 14 of survey publishing system ll) will determine
which type of respondent interface device (eg., cell phone
16, PTJA 13 or PC Zll) is inal-ring a request to respond to a
survey. Thereafter, publishing etgine 12 will pub the
survey over to interface device 16, 18 or 20 over an
appropriate corrnnunications network (wi ed or wireless) in
the appropriate format for that device.

 

[W531] Step 3: Survey linplernentation,/Data Collection: At
this step, the user responds to the survey questions. The
response data is l,.t‘l’:l3SI'Illl,tft(l by the survey respondent over
the cornrnuni‘ations network and is collected at a survey
results database and analysis engine 22 of survey publishing
system lll. This data includes not only the responses to the
survey questions, but user data, such as interface device
type, and session information, suc . " length of survey, time
of day, and so on.

 

 

[9932] Step 4: Data Analysis: Once the response data is
collected lrom a responde. s device, the unprocessed sur~
vey data is stored in “raw data" database tables of the survey
results datahase. Statistical analysis is then performed on the

 

tori

analyzed or processed "" a results are stored in detlicated
“analyzed data” database

  

[9933] Step 5: Analyzed Data Publishing and Reporting:
Once the data has been analyzed in accordance with param--
eters prescribed by the surveyor, reports and results are
published by publishing engine 14. As specilied by the
surveyor, publishing engine 14 rnaltes the survey results and
reports available for by the surveyor ia one or more
interface devices cell phone l6, FDA 18 or PC 339). The
survey results may be “pushe ’ 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 “pulled” or retrieved by the surveyor. in
the latter case, survey publishing system ll) may be pro-
grarnrned to notify the surveyor via electr‘ nic . message
or otherwise that the survey results are available for
lt will be understood that publishing engine l4 will publish
dilferent levels and depth of data accordi to the ihterlace
device specified by the surveyor to receive the data,
cellphone vill only high level repo ‘ts, whereas a PC
receive detailed analysis.

 

   

  y..
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[(3034] Elli}. 2 illustrates the survey creation process.
process preferably occurs in secure adnri; rstration envi-
ronment, such as a password protected we b site, where the
surveyor can access all of its pertinent inlorrnation, and
build surveys to be presented to users. The survey c 'eation
process is outlined below.

[9035] initially, at step 24, the surveyor logs in to the
administration center’s secure Website, enters the appropri-
ate user and 3ZiSSéWvD1”t,l information to gain to the
survey publishing system ll} and, upon gaining such access,
selects “Create Survey” at step 26. ‘l'her'eafter, the surveyor
deterrnines all the variable factors the survey. lhe vari-
able factors include:

   

y..

Nanie or" survey (step 23)—quite simply, the title of
the surw that can be used by both the surveyor and the
respondents to refer to the survey.

   

[(3037] Description of survey (step 2-§)—inforniation pro-
vided by the surveyor for the purpose describing the
survey in text

[(3938] Number of respondents desired (step 3ll)—at this
step, the surveyor selects how many survey responses
wants to limit the survey to. The surveyor may also select the
option of “no lirnit.”

[9039] Tinie limit (step 3{l)—the surveyor selects an end-
date/tinie for the poll.

[(3049] Priority: tinie or number of respon Ls (step 30)---»
he surveyor chooses which should take priority, the tinie

lirnit ol‘ the survey or the number of responses.

illlléll] Type of devices desired (step 32)» re surveyor
selects What kinds of interface devices they Want to be able
to 'espond to the survey. This will detertnine how and on
which devices the poll will be published, e.g., cell phone,
PDA, PC, as well as future devices.

 

{ill}:-'l-2] Survey Introduction (step 34-)—tliis enables the
surveyor to input 1‘: narrative introduction to the survey
includ g inforrnation such as the purpose of the survey and
the sorts of irtl‘or'n‘“ ion that the surveyor is seeking to
collect. The survey introduction appears as text area that
users will see on their interface devices when they begin to
tal<e the survey.

[llll43] Qeurvey Incentive,/'Call to Action (step 36)-----at this
point, if de ir'ed, the surveyor can create an incentive for a
user who responds to the survey. it may be in the form of a
text field to be entered by the client and can be presented as
a discount, offer, or a uniforin resource locator (Ul{l.) or
hyperlink that can serve as a call to action.

 

‘Wr'ite question (step 38)—this is text area that
enables the surveyor to enter question to be posed to theuser.

[9045] Choose response type (step -10)»----this step allows
the surveyor to select the type or" responses for the question,

Yes/No, 'l‘rue/lalse " ' selections, rnultiple selec-
text boxes, numerical rating, nunierical, Agree/Dis-

avree scale, and so on.

[(3045] lilnter nurnl er of responses (step 42)————--ii‘ the chosen
response type is not Yes/No or True/False, then the surveyor
will specify how rnany responses to choose from for that
question.

   

Ltd

Jan. 17, 2002

[lltl47] Label responses (step 44)----this is a text area that
enables the surveyor to provide descriptive text for the
diflerent responses based on the different question types.

[£3848] Retpiire response from user? ( step 46)—-——-this step
enables the surveyor to specify Whether a response to a
particular question is mandatory.

[£3949] Final question‘? (step 48)————--if there are more ques-
tions to be created, the surveyor returns to write question
step 38 and repeats steps 38-46'). lf there are no more
questions to be added to the survey, the surveyor so indicates
and the survey creation process terminates at 50.

[tlllfill] FIG. 3 illustrates the process of publishing the
survey created according to MG. 2. Upon conipletion of
creation of a survey, the survey parameters are stored in

edicated database in survey input database 12. Pub-
lishing engine 14 thereafter publishes or “pu shes” the survey
in the appropriate formats to the interfa e device types
targeted for the survey. To do so, survey publishir system
ll} employs a rnarltup language translation layer 52 that
wraps each element survey input data with markup
defined in a schema to provide a collection of data a
niarhup language-wrapped docur The niarhup language
translation layer 52 preferably utilizes a plurality of rnarliup
language technologies in order to leverage the survey data to
multiple types of interface devices. According to a presently
preferred en...odinient, niarliup language translation layer 52.
utilizes extensible niarhup language L), standard query
language (SQL) and dynamic page creatior technologies
such as JAVA and PERL to achieve the desired objectives. lt
will be understood that rnarliup language translation layer 52
may include any combination of the toregoing alone or in
combination with one or more of hypertext niarkup language
('l*l'l'Ml,.)., wireless ntarl<up language (Wl\/ll..), user ii erface
marliup language (pUlM or other form of presently existing
or yet to be developed standard generalized niarkup lan-
guage t'.°aGl‘vll,) that may used to realize the objectives of
the present invention. Most preferably, the niarlqup language
translation layer 52 is preferably readily programmable or
configurable to acconirnodate any markup languages that
may be required to push survey data in survey input database
12 in formats appropri: te to all presently known and here-
inafter develope“ interface devices.

[9951] According to a presently preferred enibodinient,
data collected during the survey building or creation process

stored in the survey input database l2 and translated to
}(l\/ll. for o itirnal iortabilit ' vis--a-vis presently availablel l V r v

interface devices. Using publ .g en ’ re 14, the surveyor
may opt to publish the survey imniediately after creation and
simultaneously to all types devices. in the alternative, the
surveyor may choose to delay the launch of the survey or
stao "er the times at which tie survey inforniation is rub-ob . I

lished to the various inter devices selected for partici-
pation in the survey. By way of example, publishing engine
l4 may at present be conii_gur'ed to publish to cell phone,
using the wireless application protocol (‘R/AP} (Which incor-
porates Wl¥'il,.), short niesscging service using the
global system lior niobile conirnumcation (GSM} or
VoiceXML. Liliewise, publishing engine may also publish to
computer browsers via l*l’l‘l\rll.. and to l’alin:e.* devices or
other PDAs rising PalniOS or other suitable FDA operating
systems (or depending on where the surveyor wishes
the poll to be published.
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[(3052] relerably, with one data set, all lnternet appliances
or interface devices are deployed ubiquitously. The follow—
ing is a hrief discussion of the formats having the hroadest
conipatibility with presently available interlace device tech~
nology.

l:{lllS3] ‘WA?

[9954] ‘NA? is primarily Vt/Ml. and ‘NMl,. script, but many
dillierent cell phones (User Agents) require slight niodifica~

 
their _ spective dilferences versus standard Vs/AP, The
present inventors have discovered that by using XML,
custc-rnized style sheets may created for each User Agent
to ensure that all devices will work designed.

l:llll55] l'lTlVll,,

 

[9355] For publishing to l*l‘”l'l\./IL, it is preferable to use
l'lTlVll,. 3.2 to allow sonie retroactive cornpatihility with
older versions or" web browsers. in any event, llTlV.ll.
surve should l,{l0% cornpliant with Netscape Naviga --
tor® 4.0 and later and Microsoft lnternet EXplorer® 4,0 and
later, which presently account for rnore than 90% of the
browser niarlret.

[£3357] PalinOS

[(3958] For PalniOS, publishing 14 should be
capable of publish using the current l‘alrn—cornpatil‘le for-
mat. ncluding Web Clipping and Palm Query Appli zttion
(PQA). Using XML or other SGML. it would preferable to
create versions FDA operating systetns that are C(i-]T1[3:il,~-
ihle with l)alrn® and other PDAS.

[M9553] Once pushed to the desired interllace devices, the
formatted surveys reside as customized surveys 54 on the
various devices. The respondents may then participate in the
surveys and transrnit their respondent data over the appro-
priate corninunication networks (wired or wireless) to the
surve results database and analysis engine 22.

  

lllllfilll FIG. 4 illustrates the process by which respondents
reply to the survey. The process begins when the user‘, at step
56, directs his or her interface device to a URI. associated

with the stored surve Data is collected in three distinct data
streams during the survey iniplernentation,/data collection
process————--user profile, user session, and user response. To
verify a particular device ty We, at step 58 data identifying the
responding device is transinitted to the publishing engine l4.
At the publishing engine, the device type is <:c~rnptired, at
step 60, against a database table for acceptable device types
lf the device not found to be valid, an error message
displayed, at step. 62, on the user’s dev‘ e at which point the
user may again to participate in the survey at step 56.

[9361] ll? the user’s device is deterinined to be valid, the
survey begins. lhitially, at step 64, the survey title and
description are displayed, followed step 66 by the first
surve question 66. At step 68 the user responds to the lirst
question and the response and user‘ data is transmitted, at
step 7..., to the sur'vey results and artalysis engine 22. The
survey questions and user responses thereto continue to be
generated in turn until the final question is displayed and
responded to at step 72. At this point, the system logic
checles, at step 74, to deterniine whether the surveyor has not
speciiied an incentive/call to action to motivate the user to
respond to the survey. lfnot, the survey ends at step 76, and
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the user is optionally redirected to the application that the
user was using if any, prior participating in the survey. If so,
the incentive/c l to action is displayed at step 78 and the
survey is terminated at step 88. Again, the user ,r,n2'ty he
optiot ally redirected to the application that the user was

 

using, if any, prior participating in the survey.

[llllfill data is prelerably gathered for each tser
that visits the survey, whether they personalize a user profile
or not. data desirably includes lr:-gin tirne, clic
stream, time spent on each question, and logout time.
Anonyinous user profiles are preferably‘ created for each
new visit to the survey, unless the user establishes a per~
sonalized prolile and logs into the survey with a password
All profiles are recorded as a unique nurneric value ' re
used to correlate session data with unique visits. Personal—
ized profiles can contain a va "ty of additional personal
inl‘orn“"tic-n including e~niail,/device address, zip code, age,
gender and/or other relevant inforniation.

 

[SW63] User responses to the survey questions are col-
and recorded with the unique numeric value of the

user prolile (anonymous or personalized) to allow for the
correlation of us ' session, profile, and response data. The
process collecting the data front the user is represented in
FIGS. 5 and 6.

[tlllérél-] FIG. 5 illustrates the by which the data
collected from survey respondents is analyzed The data
analysis process is essential for providing value to the
surveyors creating the polls in that it ol ’ers them real tirne
top level results and detailed analysis and reporting.

 

 

[(3065] Using data conipression to speed analysis and
delivery of results to publishing engine 14 ensures real time
results. The cornpleted user survey is transmitted to the
publishing engine l4 in a user session stream 84, a user
pro file stream 86 and a response stream 88. These data
streams are compiled in a data staging process 99. At this
point the analysis engine 22 analyzes the data in accordance
with reporting requirements established by the surveyor. The
analysis engine 22 may analyze the response data in accor-
dance with any eriteria chosen by the surveyor, for example,
survey ponses by question, totals responses, respondent
session tirne and click streani, responses and responses by
demographic, and respondents recency, frequency and
inonetary (discussed below), Depending on the device used
to view published results, additional drill-down and drill--
thro zgh requests are supported using conirnorr leey elernents
in survey data analysis repositories 92 and 94, discussed
below. The functions of the data staging process 88, analysis
engine 22 and survey data repositories 9234 are as follows.

 

 

 

[lltlfifsl Data Staging Process

[SW67] As the data is received from the three data strearns
8-1, 86 and 88, it is irnrnediately consumed by the data
staging process 96. The data staging process 90 cleanses,
cornpresses, and prioritizes the data received to ensure
eflicient processing by the analysis engine 22.

[lllléfil Analysis llngine

[llilfiilll Surveyor‘ reporting requirenients, which are estab-
lished dur survey creation, are applied to the data
received from the data staging process 9t}, Recognizing the
priority of each piece of data, the analysis engine 22
produces new dimensions and updates existing dirnensions
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as required, thereby producing detail and It rgregate (sum-
mary) data streams to the survey data analy is repositories
92 and 94, respectively.

 
 

[(39753] Data Repositories

[l3(l7l] Survey data analysis detail and a gregate reposi-
tories 92,94 are inextricably linked through session, profile,
and response data. Strong validation combined with index-
ing and performance: tuning provides a reliable and efficient

store to he used by the publishing engine 14.

[{lll7?;] FIG. 6 illustrates the process by which the results
of a survey are reported to the surveyor who requested them.
'Ihe analyzed data that results from the surveys will
transmitted to the surveyor’s adrnini ‘ ation area, Where
surveys are created. The process is siniilar to the publishing
of created surveys to ' sers, except the information is pub-
lished to the sui'veyor’s administ don area of publishing
engine 14. The process is outlined below.

[9073] The data corttairted in data repositories 92,94
converted by rnarkup language translation l‘ yer 96 similar
in content and function to rnarlnip langua translation layer
52 discussed above. That is, rnarl~:up language translation
layer 96 yvraps each elerhent of survey response a with
niarloip tags defined in a schema to provide a collection of
data in a markup languztge-wrztpperl docurnent. Standard
and/or customized reports 98 prescribed by the surveyor
may be provided to the surveyor in W‘./XI’, llTlVll., PalrnOS,
SMS, VoiceXl\/ll. or other formats and style sheets suitable
to the surVeyor’s spec ed interface devicet Whether pres-
ently existing or hereinafter eveloped. -standard reports
may include: one or rhore of the following: total riurhhezr of
respondents to survey, percentage ol, ansyt by question,
average percentage of questions answered, average session
length, average time to respond to each answer, total number
of respondents who responded to call to action, and total
nuntber of call to actions served.

 

 

 

  

 

 

[(3074] lélach of the reports will may also be sorted by
date/tint , by Rhlvl (gR=Recency~--hovv‘ recently did the:
profile (user) visit; F---Ft'equeiicy'—liow frequently has the
profile visited; l\rl=Monetary——-——how much in total has the
profile spent with the surveyor and/or provided benefit to the
surveyor), as well as by gender, by age group,
group, home zip code, lo .,ion (cell), arid device type: user.
to resportd to the survey.

{ill 75] Although the following generally sets forth the:
overall survey conducting process of t .e present invention
as it would be conducted using an );l\rll.. forrnat, it is
contemplated that the present invention may be used
conjunction with any presently l{t‘iOWtl rr liup language
formats currently known or developed in the future. More:
particularly, the process comprises

[OQE76] (at creating a survey by writing the survey
materials and placing the survey materials into a iirst
database as survey input data;

[M377] lb) wrapping each element of survey input.
data with desired niarloip language tags (e.g,., XML

s) delined in a schema to provide a collection of
data in a kup language:-wrapped (e.g., Xl\/ll,»
wrapped) docurnent;

[@973] (c) publishing the markup language
Xlvll.) wrapped document, wherein the survej input
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data are in the form a collection ol rnarl<up

language-Wrapped reg XML-Wrapped) data, by
parsing; the niarlrup la re-wrapped (e.g., XML-
wrapped) data against. the scnema;

  

[{lil'.79] (d) sending the parsed, rnarlrup lang
wrapped (:e.g., XMl,,-wrapped) data output de
style sheets to plurality of types of interface

 
 

$2‘

devices via suitable conirnunications rietworlrs;

[8088] receiving survey response in second
    le cornrnunic. ions networlrs; database via sui ..

[$3081] analyzing the received data; and

[£5082] publishing the received data by wrapping
the received data in a desired rnarloip language (eg.,
an XML) document.

[£3983] l’relerahly, he mat'l<up language-wrapped are
further validated a " inst a pre-delined schenta Aidditionally,
the analyzed data is preferably further parsed against a
second sc .eina to enable the analyzed data to be accessed by
at least one int,erlTace device: type specitied by a creator the
survey

[9884] Although the invention has been described in detail
for the purpose of illustration, it is to be understood that such
detail is so elv for that purpose and that variations can be
made therein by those skilled in the art without departing
from the spirit and scope of the invention as claimed herein.

  
 

 

What is claimed is:

l,. A process for conducting an electronic survey, said
process contprising the steps of:

creating an electronic survey;

sending said survey to a plurality of airs having dilferent
types of electronic iriterface devices; and

accessing user data generated irt response to said survey
using at least one type of electronic interface device,

2. The process of clairn 1 further comprising accessing
said user data using plurality of types of electronic intertace
devices,

3. The process of claim 1 further contprising storirtg said
survey on a first database and receiving said user data on 1‘:
second database.

4. The process of clairn 3 further comprising; analyzing
said user data prior to said step of accessing,

5. The process of claim 4 wherein said step of an -ilyzing
comprises analy . said user data in accordance: with
criteria established by a creator of said survey.

6. A process for conducting an electronic survey, said
process cornprisirig the steps of:

 

  
(a) creatit survey by writing t ‘ ‘ survey rnaterials and

placing the survey rnaterials into a ilrst database as
survey input data;

(lo) wrapping each element of said survey input data with
markup language tags defined in a schenia to provide a
collection of ata in a rnarkup ngttage-wrapped docu-
ment;

 

(C) publisliing said markup language-Wrapped document,
wherein said survey input. data are in the form oil a
collection of markup language-Wrapped data, by pars-
ing said rnarl~:up language—x:vr'apped data against said
schen-it‘ 
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(d) the parsed, markup langitzige-wrzipperl data in
output defined style sheets to a plurality of types of interface devices via table crunrnurtieations net-

works;

receiving survey response data in a second database
via suitable cornrnunicatiohs networks;

(f) publishing the received data by wrapping; the received
data in I’: desired inarlqnp lan_s_:u'ige document.

7. The process of claim 6 further comprising accessing
said received data using at least one type of electronic
interface device.

8. The process of claim 6 further comprising accessing
said user data using plurahty of types ot‘ electronic interface

9. The process of china wherein said oi
is performed by a creator of said survey,

It}. The process or" claim (3 further comprising analyzing
the received data prior to publishing the received data.

ll. The process of elaini 6 wherein said ntarkup language-
wrapped data are further validated against a predetined
schema.

12. The process of ctairn 6 wherein said received data is
further parsed against a second scherna to enable the ana~
iyzed data to be accessed by at least one interface device
type specilied by a cre tor of the surve

1.3. The process of claim 6 wherein said rnarkup language
is @XtCtiSil)l€- rnarkup language.

l-'1. Apparatus for cc-nduct,ihg an electronic survey, said
apparatus comprising:

 

 

  ceessing

 

a iirst database for storing an electronic survey comprised
of survey input data;

(3
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a publishing engine for sending said survey to a plnrahty
of users having d'fferent. types of electronic ii erface
devices via suitable cornnninications networhs; and

a second database for receiving survey response dzita from
said electronic interface devices via suitable cotnrnu-

nications networhs, w‘nerein said publishing engine
further publishes said survey response data for access
hy at least one type of electronic interface device.

15. The apparatus of claim 14 further comprising means
for an aid response data prior t 1 publishing said
publishing engine,

 
 

15. The apparatus of claim 15 wherein said analyzing

 
17. The apparatus of ch ‘ni 1,4 wherein, prior to sending

said survey to plurality of users, said publishing engine
wraps ‘eh elernent said survey input data with rrtarkup
 tags defined in schema to provide a collection of

rnarkup iangir get-wrapped docurnent.data in a

18. The apparatus of claim 14 wherein, prior to publishing
said survey response data, said publishing engine wraps
each element of said survey response data with niarl<up
language tags defined in schema to provide a collection of
data in a rnarkup Eanguage-wrapped docurnent.

of iin 17 wherein said marliirp
rnarkup
 19. The apparatus

language is extensible

29. The apparatus of eiairn 18 wherein said niarl<up
rnarkup lariouage.
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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 user interface
interactive with a data base to build 33 hierarchical data
tree.

}3ACKGrR.{)Ui'~l".i) OF "I‘l'li§5'. ENVEEINTION

Computers have gone a long way towards increasing
et“iiciency in many businesses. One particular area for
which computers are especially well suited is the area of
record keeping.

While there are 31 wide variety of data base record
keeping systems currently. on the market, they suffer
several drawbaclrs. First, data base systems 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 oust-ornize the

information stored by the data base. Rather, the user
must either include all information from a psrtic’ular
field, or none of the information. Again, while conven-
tional data bases permit. recording various collections
or” data from one or more diifereiit fields, they do not
permit 3 user to create 3 report which permits user
interaction in nislring choices, insertions, and the like.

SUMMARY 0? THE INVENTION

it is therefore a general object of the present inven-
tion to provide an improved method for creating a data
record in which greater flexibility is provided as to
which questions are presented to the user and more
control is allowed as to which responses are returned
irons the user.

Yet another object is to provide 2: method for huild~
a hierarchical data tree based upon user interactivity

with a data base.

and other objects 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 eornputer information processing system with 2:
user interface, a data base and a system of rules which
governs the interaction between the interface and the
data base and determines a method of building 21 strum
tured record of the interaction referred to as a hierarchi~

cal tree. The user initially designates a target field
and a next record field and the system the data
base for records which have a source field matching the
ciesignated target field. The next. record held of each
record deteriniues interaction with records matching
the displayed record’s target field. if a response is ex-
pected from the user, the user may either accept the
record displayed or provide a separate user response as
2: selection. if no response is expected, according to the
next record field, the system automatically selects the
first matching record found. The system records the
selection, whether from the system or from the user,
utilizing 2. ‘oloclxg of computer memory. The system then
utilizes the recorded node as the hasis for further search

and further interaction. The system first creates verti-
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cal leg of the data tree, before creating horizontal
branches, according to the rules of interaction.

BRIEF Dl3SCRII"l”IE().-N OF Tl*l'l~3. DRAV§73ING'S

PEG. 1 is a schematic diagram of data rec rds
utilized in the present invention;

Fit}. 2 is a schematic diagram showing the hierarchi-
cal relationship of data base records;

FIG. 3 is a schematic diagram of a norlfl structure for
storage of interaction records;

Fifi. 4 is a schematic View of a data tree constructed

utilizing the nodal storage structure;
FIG. 5 is a flow chart showing rules of user internc»

tion with the data base;
FIG. 6 is 2: flow chart showing interac:t.ion between

the user and the data base;
FICE. 7 is 2: flow chart showing the rules provided for

node construction and procedures;
8 is a schematic diagram showing vertical. node

construction;

FIG. .9 is a schematic diagram showing horizontal
node construction;

FIC}. 10 is a flow chart showing the process of cleiet~
ing a note;

EEG. ‘ll is :1 schematic diagram showing verticzal node
construction in a specific application;

FIG. 13 is a schematic diagrarn showing con-
struction beyond that of FIG. 12;

FIG. 13 is a schematic diagram showing nodal <:on~
’ . struotion beyond that of FIG. 13; and

FIG. 14 is a schematic diagram showing the deletion
of a node.

EBESCRIPTION QF 'l‘I—ilE PREFERRED
Ell/lBOl3lMENT

Referring now to the drawings, the method of the
present invention includes an interaction rule—hased
sysrern consisting of a user interface which interacts
with a data base to build a hierarchical data tree ‘cased

upon the system responses.
The data base consists of multiple records each with

a rninirnum of three iieids: a target “'I"‘, a source
field “S”, and a next record field “NR”, as shown in
Fifi}. 1.

The target field and source field 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 ‘case set based upon criteria placed
in the source field of one record can find or match a

different record, based upon information placed in that
record”; target held. The target and source fields can
then act as 21 linkecl list between records such that the

source field of one record points to one or more target
fields in other records, which in have their own
source fields which can point to other target fields, as
shown in FIG. 3.

The next record field determines how the system will
interact with the records matching the source field. In
its simplest form, a user interaction or response either
“expected” or “not expected” in selecting the next re~
cord. If the next record field allows for a user resporise,
the user may select one or more rnatching records or
provide a separate user response to he used as the source
field. lf the next record field does not allow for a user

response, all matching records will autohistieally
selected by the system in the order of their occurrence
in the data ‘case.
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Information placed in the target and source fields
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 is stored a series

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 contains refer»

ences to other nodes selected before and after the pres—
eut node. In this way a hierarchical pattern of responses
emerges.

A record which contains 31 source field which

matches another record’s target field can be visualized
as located on a higher vertical level to the record it
refers to. Records which have a source field which

match 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 horizontal level. ln this way nodes are
“constructed” when records are selected, the nodes

being located on levels vvhicli 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 constructed as a branched

linked list of nodes, as shown in FIG. 4. The nodal tree
can be visualized as consisting of one or more vertical
legs with horizontal branch points. Utilizing the system
of the present invention, records can generated de~
scribing complex data, guided by the entries in the data
hase, governed by the user responses, and an interface
algorithm.

As rnentioned above, a user response is either "‘ex~
pectecl" or “not expected". if a user response is not
expected, then the system will automatically select all
matching records in the order of their occurrence in the
date ‘case.

When the next record field indicates that a user re

spouse is “expected”, the user may provide input in two
different ways, as shown in FIG. 5. The user can either
select input generated from the data base (A--1, A~2, and
A3) or provide its own input to be used by the system
as though it were a source field provided by the data
base (A4, A-=5, A6}.

Three responses deal with data base interactions. The
user 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 to look for an additional match for consideration
based on the same search criteria (A42). 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 source field. The may pro
vide their own input to be used as though it were gener»
ated by a match in the data hase and accept this input as
the only response to the previous source field (And).
The user may accept its own input to be used as the
source field while is informing the system to look for
additional responses under the previous source field
(A5). The user may provide an “empty” response
(A43)-

lu this way the user has the flexibility to use the data
base to provide source fields for consideration, or input
their own source field to he used by the system. This
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interactiou between the user and the data base is central

to how the system “constructs” nodes.
Referring now to Fifi. 5, the initial step of the pro

cess is to conduct a search of the data base for target
fields which match a chosen source field (B4),

13" the target field matches, the system unsets the “de
lete node” hag (described below) and looks at the next
record field (B3). ll’ the target field matches and the
next record field does not expect. a user response, the
system adds the node (B-3). if the target field matches
and the next record field does expect a user response, a
user response is prompted by the system (B4), and the
interaction rules of FEG. S are carried out. if no target
fields match (l-3-Tl), the system looks at the next record
field (85). if no target fields (B-1} match, and the next
record field expects a user response, the system unsets a
“delete node” flag (described below) and a user re-
sponse is prompted by the system (B-5), 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, node is not added (R7).
The results of the user interaction of FIG. 5 are can

ried out as shown in FIG. 6.

When the user accepts a match from the data base or
accepts the user’s own input to be used as a source field,
and informs the system that another match, is needed
{A~2, A~S), the system flags the next record field so that
when examined, the systern is aware that adclitional
input is needed. When the user accepts their own re»
sponse to be used as the source field , the value of the
next record field to be recorded in the resulting node
must also be determined. When the next record field is

set to expect a user responsemthe system will add the
node and search the data base using the provided source
held as the search criteria. for a match on the target
fields in the data hase {C«2(i)). When the next. record
lield is set to not expect. a response from the user, the
node is added and the system moves to the “low” posit»
tics of this node {C~2(ii)). The data base is not searched
and this vertical leg of the node tree is terminated after
adding this node. In cases where no response is genes»
ated when the next record field expects a response from
the user, the system will not add a node (G3). in addi-
tion, the system will set a “delete node” ‘flag so that
higher nodes in this vertical leg may also be deleted (as
described in more detail hereinbelow).

The interface between the user and data ‘case con-

structs the nodes in a linear fashion, completing each
vertical leg before adding a horizontal branch. Once a
vertical is completed, the system will climb to
higher level nodes until it finds a hrancli point. if a
branch is added, the vertical leg of this branch is com-
pleted before another branch is added.

Some general rules utilized in node construction are
as follows {See Fit}. 3 and 4).

The source field and next record field of a node al-

ways refer to nodes on the next lower level. When the
system adds a node, and a node does not exist on that
level, the added node is connected at its higher node
register. if a node already exists on this level, the added
node is connected at its previous node register, on the
same horizontal level. Each node must he added to a

higher node or previous node. A node cannot have both
a higher node and a previous node connection.

For the initial selection in the construction of nodes

(as shown 7 and 3), the system must be given
a source field and next record field value (Dd). After
input is provided for the source lield, and the next re-
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cord field is set to accept a single response, the system
constructs a Node on level {E as Node 8 (i.’}—2). As there
is no higher node, the Node {l’s higher node reference
register remains empty. The system then moves to the
Node {Vs low register and now considers Node ll the
higher node (D-3). if the next record field is set to ex-
pect 2: user response, the system will search the data
base for 3 match in the target fields on the Node 0’s
source field (£345). A node is either added or not aciderl.

lf the next record field is set to expect a user response,
the user determine the selection. If the next record
field is set not to expect a user response, the selection
done automatically by the system. if node is added,
the system constructs a new Node on the next level
below Node ii. The higher node (Node (3) references the
new (‘Node 1) as its lower node. The new uode
references the higher node as its higher node. This cycle
continues until no more vertical nodes can he gener-
ated, as shown in FIG. 3.

When the system can no longer add nodes in a verti— ‘
cal fashion, the system will then climb to higher nodes
looking for a branch point (B1), as shown in FIG. 7.

The system moves to its higher node and then loolxs
to see if 5: higher node exists. if a higher node exists, the
system checks to see if a "delete node“ tlag is set (Bail).
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 he added
on this level. An additional node may he added on
level if the higher node’s next record field does not
allow for a user response or, if a user response is ex-
pected and when the selection was made, the user deter-v
ruined that an additional selection was needed. by flag-
ging the higher node’s next record field (E.-3). If an
additional node is not to he added (E-4), the system
climbs to its higher node and starts again at step 5-1. If
an additional node may he added and a node already
exists on this level, the system moves to the present
norit-=’s next node position. The system searches the data
base on criteria of the higher nodes source field as in
step D4.

Referring now to FIGS. '7 and 9, horizontal node
construction takes place only after vertical leg con~
struction has terminated, and the system is searching for
a branch point. As shown in FIG. S, the systenfs rch
of the data base has found no record match in target
fields selected Node 33 source éield, therefore the
system moves upward at level to Node 2.

if a response is selected and a 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 its “ ext node", and is connected at the “next node”
register of Node 2. Node 4 references Node 2 as its
“preview node” register. The system moves to Node 4’s
lower node register and now searches the data base for
a match the target fields on Nodes 4 source field and
begins the vertical phase of node construction again at
(E2). When no more responses be supplied, the
system will have climbed to its highest node (Node (3)
and terminates. if the “delete node” flag is set, the node
is deleted before termination, as discussed hereinhelow.

When the system expects a user response and there is
no response, some higher nodes may become unneces-
sary. Under these circurnstauees, the system will delete
nodes as climbs the node tree. in this way, unneces-
sary information is removed from the record.

As shown in FIGS. 7 and ii}, if the delete node flag is
set, the system checks the higher noaie’s next record
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field ((34). if the higher nocle’s next record lield ex~

pects a user response, the delete node flag is unset and
the node is not deleted ((3-2). 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. if the higher node’s next record field does not
expect a user response, the system checks to see if the
node is connected to a previous or next node on the
same horizontal level ({3}--3). if the present note is not
connected to a previous or next node, the system deletes
the present node garad then the system checks the higher
nodes next record field to determine if a search on the

data base on the higher node’s source field is needed
(6-4).

If the present node is connected to 22 previous or next
node, the system unsets the delete node flag ((3-5). The
system deletes the present code and then the system
checks the higher nodes next record field to determine
if a search on the data base on the higher nodes source
tieid is needed.

Utilizazing the above-described rules of interaction, a
practical application of the system is described herein~
below.

-Suppose a medical laboratory wishes to generate a
series of reports concerning cytology e>;arnin2a.tions. In
this laboratory they may examine cytology specimens
from several anatomic sources. such a cervix (pap
smear) or lung (sputum). With each pap smear eXamina~
tion the lab decides that specific inr"orrn:ation on each
case should he 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 slides
submitted will he recorded. A sururnary of microscopic
fndings 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

he placed at the end of the report if needed. The follow»
ing should he made into the data base for this pap
report:

 

"l"ABl..E l

‘RECORD TARGET SOURCE N‘.-EXT RECORD
NUMBER F‘.!EI,D FIELD FIELD

1 cytology pap no
2 cytology sputum no
3 pap history no
4 pap slides yes
5 pap micro no
6 history sex no
7 sex "em' 2 no
8 history pills res

pills none no
10 pills red yes
ll red rounci no
12 red square no
23 pills white no
iii micro cells yes
35 cells none no
‘:6 cells present yes
17 present normal no
l8 present abnormal no
‘:9 pap COYl1l‘l'l€Xl{ yes

An entry in the ‘case is made for a sputum report
1"‘ r the purpose of illustrating 3 choice of reports under
the heading of cytology. To enter a sputum report, the
contents of’ the report would need to placed in the
data
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To begin the interaction, the user must telect the
criteria for an initial search. in this case, the user will

provide the search as “cytology”. For the initial
selection, a response is expected from theiuser.

As shown in FIG. 11, the system constructs a node in
level 0, which we will refer to as node 0, which contains
the usergencrated source field “cytology” the
given next record field of “yes” denoting 3 user re»
sponse is expected. The system moves to the lower node
register {see FIG. 3) and considers this Node 0 to be the
“higher” node.

The system now uses the source field of Node ll,
“cytology”, as the search criteria. A search of the data
base on the target fields 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’ source fields, “pap” and "sputurn”.

lf we select “pap”, a new node is constructed on level
1, which we will refer to as node 3. 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 ll. Node ll places
in its low node register the location of node 1.

The system now moves. to the low node register of
Node 1 and Node 1 becomes the higher node. The
source field “pap” of Node 1 becomes the Search crite—
tia on target fields in the data base, and no response is
expected from the user.

As no response is expected, the first match on a target
field with “pap” as an entry is selected, record 3 {see
Table 1). A new Node on level 3 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 in its high node
register the location of node 1. Node 1 places in its low
node register the location of node 2.

The system now moves to 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 next record field expects no response
from the user, the first match in the data base in the

target fields on the criteria “history” is selected, record
-#6 (see Table 1), Node 3 is constructed on level 3 and
references the source field and next record field of re»

cord #fi. Node 3 places in its high node register the
location of node 2. Node 2 places in its low node regis-
ter the location ofnode 3. Record #6 deternunes that no

response is expected fiom the user on the next match.
Continuing to refer to FIG. 11, Node 3 becomes the

higher node. The source field from Node 3 “sex”, now
becomes the search criteria. As no response is expected
from the user, the first match on “sex” is automatically
selected, record #7’ (see 'l"a‘ole 1). (As all pap smears
must he obtained on females, there is no need for an
alternate selection. ) Node 4 is constructed and refer—
ences the source field *‘E'ernale” and the next record

field. Node it places in its high node register the location
of node 3. Node 3 places in its low node register the
location oz" node 4, Record #7 determines no response
from the user is expected on the next match.

Node 4» becomes the higher node. The interface now
searches for a match on the source field, “female”, of
node 4. Finding no match, the systetn looks at the next
record field of its higher node, node 4. As the next
record field of node 4 does not allow for a user re-

sponse, systenr moves to node 435 “next node” posi»
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tion and l.ool<s for 22 previously unused match in the
target fields for “sex”. Finding no matches, the system
climbs to node 3 which becomes: the “present” node.
The system looks 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 12, node 3 becomes the previ—
ons node. The system locks for a previously unused
match in the target fields on node 23: source field “his-
tory”. A match is found in record #8 (Table 1). Node 5
is now constructed on the same level, adjacent to node
3 and places in its “previous node” register the location
of node 3. Node 3 now places in its “next node” register
the location of node 5. Node 5 records record #$’s

source field “pills” and its next record field “yes”,
Node 5 becomes the higher node. The systern now

searches for a match in the target fields on “pills” and
finds the first match, record #9, "none” (Table 1). As
the system expects a response from the user, the user
may select this choice or look for another match. lf the
user rejects this choice, the next selection to he offered
is record #18 “red”. If we select record #31} while

indicating to the system that another selection is
needed, the system constructs node 5 in level 4 and
references the source field and next record field of re-

cord #19. 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 6. Record #10 det;etrnines that

a response is expected from the user on the next match.
The rsystem 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 #19 from the re-

cords in the data base which have target fields which
match “pills”,

Node 6 becomes the higher node. The system now
searches for a match in the target fields of the data base
for a match on “red”. The source held of the first

rnatch, record #11, “round”, is presented to the user. If
the user selects this match, node 7 is constructed in level
5. Node 7 references record #11 ’s source field and next

record field. Node 7 places in its high node register the
location of node 8. Node 6 places in its low node regis-
ter the location of node '7.

Node 7 becomes the higher node. The system now
searches the data base in the target fields for a match 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, hrdicated, the system climbs to node 6 and
looks at the next record field of its higher node, node 5.
As a response is expected from the user and an addi«
tional selection has been indicated, the systcrn moves to
the “next node” position of node 6 and node 6 becomes

" the previous node (see FIG. E3).
The system looks for the next match in the data base

on node #593 source field, “pills”. Record #11 follows
record -#30 and its source field “white” is offered to the

user as a selection. ls" 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
6 would place in its next node register the location of
node 8, Record #31 determines that no response is
expected from the user on the next match. The next
record held of node 5 is no longer flagged, as the user
does not need another selection.

Node 8 becomes the higher node. The interface now
searches for 2: match on node 8’s source field “white”.
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Finding no snatch, the system climbs to node 8 and
looks at the next record field of its high node, node 5. As
node 5’s next record field allows for a user response,
and is no longer flagged for an additional response, the

system clirnlas to node 5 and looks at the next record
field of its higher node, node 2. As node 2 does not
allow for a user response, the systeni moves to the “next
node” position of node 3.

Node 3 becomes the previous node. The system looks
for a previously unused match in the target fields on
node 2’s source field “history”. Finding no match, the
system now climbs to node 2 and looks at the next re~
cord field of its higher tiode, node I. As the next record
field does not allow for a user response, the systeni
moves to the next node position of node 2.

Node 2’; becomes the “previous node". The system
[locilts for a previously‘ unused match in the target fields
on node 185 source field “pap”. A match is found in
record #4 (Table l). Node 5? is now constructed on the
same level, adjacent to node 2 and places in its “prcvi~
ous node” register the location of node 2. Node 2 now
places in its “next node” register the location of node 9.
Node § records record ~'l"s source field “slides” and its

next record field “yes”.
Node 9 becomes the higher node. The system now

sezarclies for is match in the target fields on “slides”.
Fincling; no match and as the system expects a response
from the user, the system prompts the user for a re-
sponse. The user may respond with its own input to be
used as the source field. if the user inputs “2” and ac»
cepts this as the only response and assigns the value
‘‘no‘’ to the next record field, the system constmcts
node ill in level 3 and references “'23” as source field.

Node 1% places in its high node register the location of
node 9. Nocle 9 places in its low node register the loca-
tion of node Ill. As the user assigned the value of “no”
to the next record field of node ill the system will not
Search the data base on the response rei’erenced by node
flit.

Node ‘9 becomes the higher node. The system will
look at the higher nodc’s next record field to determine
if another response is needed. As a response is eitpected
front the user and the next record field was not flagged
for an additional response, the system will climb to node
9 and loolt at the next record field of its higher node,

1. As node 1 does not expect a response from the
user, the system moves to the next record position of its
present node, node ll.

Nose 9 becomes the previous node. Tile next unused
match in the target fields in the data base on node l’s
source field “pap” is selected, record #5. Node IE is
constructed in level 2 and references record #5’s source

field “micro” and next record field. Node ll places in
its “previous node” register the location of node 9.
Node 9 places in its “next node” register the locatioit of
node 11.

Node ll hecornes the higher node. The system now
searches for a match in the target fields on “micro” and
finds a match, record #14 (Table i). As the system does
not expect a response from the user, the system con«
structs a node 12 on level 3 and references the source

field oi" record #14, “cells" and its next record field

“yes”. Node 1?. places in its high node register the loca-
tion of node 1}. Node ll would place in its low node
register the location of node 12. Record #14 deterinines
that a response is expected from the user in selecting the
next node. '
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Node 1?. becomes the higher node. The system
searches the target lielrls in the data base for a match on
node 1235 source field “cells”. The first match, record

#15 is presented to the if the user selects record.
#13, “none” recorded and as there are no selections in
the target fields which match “none”, the system would
begin to climb the nodes looking for another parallel
snatch. lf, however, the user selects record #16. “pres~
ent”, ti match in the target fields of records in the data
hase can he found, and this leg the node tree is continm
ued. lf we select record #15, “present” the system con-
structs node 13 in level 4 and references the source field

and next record field of the record. Node 1;? 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 #145 deternaines that response is expeczied 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 #1",
“normal”, and record #18, “abnormal”. If the user
selects “notitial"’, Node 14 is constructed and references
the source field “iioruial” and the next record field,

“no”. Node 14 places; in its high node register the loca-
tion of node 13. Node 13 places in its low node register
the location of node 14-. Record #17 determines no

response from the user is expected on the next match.
Node 14 laecornes the higher node. Tire irnerface now

searches for a match on the source held of node 14,

“normal”. Finding no tnatclt. and as no response is
expected, the system climbs to node 14 and lQOl{S at the
next record field of node 13. As this node allows for a

user tespottse and user not request.e<i an addi~
tional selection, the system now climbs to node 13 and
looks at the next record field of node 12. As this node

allows for a user response and the user has not requested
an additional selection, the system now clitnhs to node
12 and looks at the next record field of node 11. As this

node does not allow for a user response, the system
moves to the next record position of node ll. looks
for a previously unused match in the target fields on
‘‘micro‘’. Find.ing none, the system now climbs to node
11 and loolcs at the next record field of node 1. As this

next record field does not allow for a nser response, the
3 system moves to the next record position of node 11.

l‘-lode 11 becomes the previous node. Tile system than
looks for :2 previously unused match in the target fields
on “pap”. A niatcli is found in record #19 (Table 1). As
shown in FIG. ‘l4, node 15 is now constructed on the
same level and adjacent to node E1 and places in its
previous node register the location of node ll. Node ll
now places in its next node register the location of node
15. Node l5 records record #1 ’s source field “com-

ment” and its next record field “yes”.
Node 15 becomes the higher node. '1" system

searches for a inatcli on node l5’s source field “corn-

rtient”. Fintling none and as the system expects a user
response, the system prompts for a laser response.

lf the user provides; an empty response, the system
does not construct 2‘. node. The system sets the delete
node flag and then climbs to its higher node, node 15.
The system looks at the higher node’s next record

As the higher node’s next record field does not expect
a user response, the system checks to if the node is
connected to a parallel node. As note #15 connects to at
parallel node the delete tic-tie flag is unset.

The system deletes node 135 and node It]. becomes the
previous 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 un~
used match in the target fields on its higher node’s
source field “pap”.

indlng none, the system now climbs to node 1 and
loolcgs at its higher ncde’s next record lield. As node 0
does allow for a user response and is not flagged for an
additional selection, the system terminates.

node tree of the final report. no longer contains a
reference to a comment. If the user wished to indicate

that a comment was considered and not given, the user
may have input “none” under connnent. and :3. 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 connection with t. :6 preferred crnhcdiment thereof, it
will he understood that many modifications, substitu-
tions and additions may he made which are within the
intended broad scope of the appended claims.

l claim:

.1. A method for recording user interaction with a
computer data hase to generate reports, comprising the
steps of:

providing a computer information processing system,
including a data hasc which interacts with user data
input to build a hierarchical data tree based upon
system responses;

2: user initially designating a source and a “next re-
cord” field in said system; each said “next record”
field comprising instructions to direct a response -
by the system upon identification of a record with
the designated source field;

said system searching a plurality of records forrning
said data ‘case for records which have a target field
matching the inputted source field, and displaying '
an initial record found for viewing by the user;

the system reading the instrurztions of the initially
designated “next record” field of the initial record
and interacting with records matching the initial
record's source field according to those instruc~
‘dons;

said system responding to a “response expected”
instruction in a “next record” field by prompting
the user for one of two responses; wherein the two
responses consist of:
(l) requesting the user to select a record with a

target field matching the displayed source field;
and

(2) requesting the user to provide a separate re~
sponsc as a selection;

said system responding to a “no response expected”
instruction in a “next record” field by finding all
records with target fields matching the source field
of the displayed record, and autornatically select»
ing the first record found;

said system recording a selection from the user or
system as a first node, utilizing a block of computer
tnernory;

said computer system designating nodes in a predeter-
mined hierarchical sequence, designating nodes
with identical target fields as heing on the same
horizontal level, and designating a node with a
source field matching a designated record’s target
field heing on a higher level than the designated
record, each said node containing references to a
previously ‘elected node on the same level, the
next node to be selected on the same level, the next

iigher level node and the next lower level node;

U:

ll}
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said system searching said data base for records
which have a target field matching the source field
of a second selected source field inputted by the
user or system, and displaying a first matching
record found for viewing by the user or system;

said system recording :1 selection of a displayed re~
cord by the user or the system, as a second node, on
22 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 a selected record
source field, at which time a first vertical leg of a
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 to generate reports, comprising the
steps of:

providing a computer information processing system,
including a data hase which interacts with user data
input to build a hierarchical data tree based upon
system responses;

a user initially designating a source and a “next re-
cord” field in said system;

each said “next record” field comprising instructions
to direct a response by the system upon identifies»
tion of a record with the designated a sought
source field;

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 initial record found for viewing by the user;

the system reading the instructions of the initially
designaterl “next record” field of the displayed
record and interacting with records matching the
displayed record’s source field according to those
instructions;

said system responding to a “response expected”
instruction in a “next record” field by prompting
the user for one of two responses; wherein the two
responses consist of:
(1) requesting the user to select. a record with a

target field matching the displayed source field;
and

(2.) requesting the user to provide a separate user
response as a selection;

said system responding to a “no 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;

said system recording a selection from the user or
system as a first node, utilizing a block of computer
memory;

said cornpnter system designating nodes in :3 predeter—
ruined hierarchical sequence, designating nodes
with identical target fields as being on the same
horizontal level, and designating a node with a
source field matching a 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 seine level, the next

higher level node and the next lower level node;
said user selecting a first record displayed by the

system, in response to a prompt from the computer
system caused by a “response expecftecl” instt'uc~
tion in the initially designated “next record” iield;
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system searching said data base for records
which have a target field matching the source field
of a selected first record and displaying first
matc:hing record found for viewing by the user;

said sysletn recording 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 TI'l3.llC.‘i‘1"
ing target iieids are found for a selected record
source field. at which time a first vertical leg of a
hierarcliical data tree is terminated; and

said systern generating a report of all recorded nodes.
3. A method for recording user interaction with a

computer data base to generate reports, comprising the
steps of:

providing a computer information processing: systetn,
including a data base which interacts with user data
input to lntild a hierarchical data tree based upon
systern responses:

:3. user initially designating a source and a “next rev
cord” field in said system;

each said “next record” field cornptising instructions
to direct a response by the system upon identifica~
tion of a record with the designated source field;
said system searching a plurality of records form»
ing said data base for records which have a target
field nasrtching the inputted source field, and dis~
playing an initial record found for viewing by the
user;

the system reading the instructions of the initially
designated "next record” held of the displayed
record and interacting with records rnatching the
displayed re<:ord‘s sourc iield according to those
instructions;

*' systern responding to a “response expected”
instruction in a “next record“ field by prompting
the user for one of two responses; wherein the two

responses consist of: V
{l} requesting a user to select a record with a

target field matching the displayed source field
and

(2) requesting a user to provide a separate user
response as a selection;

said system responding to a “no response
instruction in n record” field by finding all
records with target fields inatcliing the source field
of the displayed record, and automatically select~
ing the first record found;

said system recording a selection from the user or
system as a first node, utilizing a block of computer
rncrriory;

said computer system 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 field rnatching a 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
higher level node and the next lower level node;

(I?
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said system searching said data base for records
which have target field matching the source field
of a record automaticzalily selected by the computer
system caused by a “no response expected” instruc-
tion in the initially designated “next record” field,
and displaying a lirst 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 :3 first vertical leg of a
hierarchical data tree is terminated; and

said system generating a report of all recorded nodes

4» The method of claim 1, 2 or 3, further coniprising
the steps of:

said system searching the next. higher node above the
last. recorded node, after the step of terntinating the
first vertical leg of the data tree, and checking the

recor ” iield thereof;
said system searching the data base for a second re-

cord with 22. target field matching the source iield 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
node, searching the data base for a second record,
and moving vertically up a node level until all
nodes in the vertical leg are searched.

5. The method of claims 1, 301‘ 3, further comprising
the steps of:

said system searching the next higher node, after the
step of terminating the first vertical leg of the data
tree, and checking the “next record” field thereof;

it" the next higher node next record field calls for a
user response, and an additional selection is needed,
then said systern searching the data base for a sec-
ond record with a target field matching the source
field oi’ the next higher node and displaying a
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 iield
which matches the next higher node source Eield,

displaying a next niatch;
said user or system selecting the displayed record;
said system adding a node on the same horizontal

level and designating the added node as horizontal
node 1.

6. The rrtethod of claim 5, further comprising the
steps of:

said system searching said data ‘case 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 found for a selected

record source field at which time a vertical leg
below the horizontal node is terminated.
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