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ENGINE TO PRESENT USER INTERFACE BASED
ON A LOGICAL STRUCTURE, SUCH AS ONE FOR
A CUSTOMER RELATIONSHIP MANAGEMENT
SYSTEM

TECHNICAL FIELD

[0001] This disclosure relates generally to automated pro-
cessing of information, and in particular but not exclusively,
relates to an engine that can present a user interface based on
a logical structure, such as a logical structure for a customer
relationship management (CRM) system.

BACKGROUND

[0002] Businesses are constantly trying to improve the
services that they provide to their customers. Indeed,
whether a business is successful is often dependent on the
satisfaction of its customers. To better address the needs of
their customers, businesses often provide “customer service
departments.” These customer service departments typically
employ human individuals (sometimes referred to as
“agents” or “representatives”) who answer customers’ ques-
tions, inquiries, complaints, or other sales and service issues.
At a most basic form, an agent communicates with custom-
ers via a telephone to orally answer the sales/service inquires
of customers who call the customer service department.

[0003] Customer relationship management (CRM) sys-
tems have become popular in recent years to automate the
interaction between businesses and its customers. With the
use of hardware and software, many of the tasks traditionally
performed by agents can now be performed electronically.
For instance, customers have become accustomed to auto-
mated voicemail systems (a form of CRM) where customers
listen to prerecorded messages and then make menu selec-
tions using their telephone keypad.

[0004] Despite the increased use of CRM systems, they
suffer from several implementation drawbacks. For instance,
businesses, products, and customers can vary greatly from
one situation to another. What works very well for one
business may be completely useless to another. Given this
consideration, CRM systems often need to be customized
for each business. This customization can be expensive and
lengthy, and often includes providing customized software
code, customized hardware, customized applications, and
the like to businesses.

[0005] Even with this customization, a system adminis-
trator of a business sometimes may still have to write
software code to properly implement a CRM system, such as
when modifying an existing feature, adding a feature, updat-
ing a component, initially installing the CRM system, or
other activity. This limitation can cause delays in deploy-
ment of the CRM system or improper operation if the system
administrator does not know how to write code, or is
unfamiliar with the structure and user interfaces of the CRM
system.

[0006] Other drawbacks of existing CRM systems are
from a customer’s perspective. Many types of CRM sys-
tems, such as the automated voicemail system identified
above, progressively present menu selections to customers
and then process the customers’ responses. Should the
customer hang up the telephone or should the communica-
tion be disconnected, then the customer usually has to redial
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the telephone number and start the process all over again.
This can become exceedingly frustrating and inconvenient
to the customer, particularly if much effort was previously
spent to get to a certain point in the automated messages, and
then the communication is prematurely terminated.

[0007] Some CRM systems try to implement customer
service through a network, such as the Internet, in order to
provide “self-service” to customers with minimal support
from human agents. An example is an Internet web site that
has web pages where a customer can get some degree of
customer service by being presented with menu selections or
questions in the form of hypertext links, or with forms where
the customer can enter information such as name, addresses,
product order, and the like. However, such web sites typi-
cally are very primitive and do not offer the degree of
personalization that many customers would like to have.
Furthermore, these web sites typically provide little or no
interactive guidance on a workflow to perform a task, such
as troubleshooting, form filling, personalized instructions,
and the like. Also, these web sites suffer from the same
“disconnection” limitation described above with regards to
automated voicemail systems—if the customer’s Internet
connection is disconnected while the customer’s inquiry is
being processed, then the customer usually has to start over
again.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] Non-limiting and non-exhaustive embodiments of
the present invention are described with reference to the
following figures, wherein like reference numerals refer to
like parts throughout the various views unless otherwise
specified.

[0009] FIG. 1 is a block diagram of a system that can
implement an embodiment of the invention.

[0010] FIGS. 2-6 illustrate embodiments of user interfaces
of a flowchart-based tool that can be used in the system of
FIG. 1 to build a logical structure.

[0011] FIG. 7 illustrates an embodiment of a user interface
to view a status or control flow of a logical structure.

[0012] FIG. 8 is a functional block diagram illustrating
verification and importing/exporting of a logical structure in
accordance with an embodiment of the invention.

[0013] FIG. 9 is a functional block diagram illustrating an
engine that can implement operation of a logical structure in
accordance with an embodiment of the invention.

[0014] FIG. 10 is a functional block diagram illustrating
an engine that can implement operation of a logical structure
in accordance with another embodiment of the invention.

[0015] FIG. 11 is a functional block diagram illustrating
an embodiment of a save and resume feature for a logical
structure.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0016] Embodiments of an engine to present a user inter-
face based on a logical structure are described herein. In the
following description, numerous specific details are given to
provide a thorough understanding of embodiments of the
invention. One skilled in the relevant art will recognize,
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however, that the invention can be practiced without one or
more of the specific details, or with other methods, compo-
nents, materials, etc. In other instances, well-known struc-
tures, materials, or operations are not shown or described in
detail to avoid obscuring aspects of the invention.

[0017] Reference throughout this specification to “one
embodiment” or “an embodiment” means that a particular
feature, structure, or characteristic described in connection
with the embodiment is included in at least one embodiment
of the present invention. Thus, the appearances of the
phrases “in one embodiment” or “in an embodiment” in
various places throughout this specification are not neces-
sarily all referring to the same embodiment. Furthermore,
the particular features, structures, or characteristics may be
combined in any suitable manner in one or more embodi-
ments.

[0018] As an overview, one embodiment of the invention
uses a flowchart-based tool to allow an individual, such as
a system administrator of a business, to build a logical
structure. In the context of a CRM system, the logical
structure can comprise an ordered set of questions and
branching logic that are presented to a customer of the
business when the customer contacts the business with an
inquiry, such as for a sale or service inquiry or other
interaction. A user interface can be presented to a customer
or agent, with the user interface being based on a logical
structure that includes a workflow to achieve a given task.
The logical structure is tied to the user interface that is
provided to the customer or agent. One embodiment of the
flowchart-based tool uses a drag-and-drop interface to build
the logical structure, and then questions for the individual
components in the logical structure can be composed by the
administrator or selected from menus.

[0019] After the logical structure has been created, an
engine can run a session associated with the logical struc-
ture, with the session presenting questions, text, graphics,
and the like dynamically to user. Branching logic determines
the appropriate information to present to the user based on
answers to previous questions. In one embodiment, the
engine allows presentation of the information to the user/
customer across a network, such as the Internet and a web
site, by generating hypertext markup language (HTML) files
to display the questions or other elements of the logical
structure on a client terminal of the user. In another embodi-
ment, the engine allows presentation of the information,
such as questions or other elements of a logical structure, to
an agent, who can then convey the questions to the customer
in order to obtain answers from the customer that result in
interactive progression through the logical structure.

[0020] The various features of the embodiments disclosed
herein can be used in conjunction with the methods, sys-
tems, tools, and products disclosed in PCT Application
Serial No. PCT/US99/28415, entitled “SMART SCRIPT-
ING CALL CENTERS,” PCT Publication No. WO
00/33226, published Jun. 8, 2000, which claims priority
based on U.S. Application Ser. No. 60/110,187, filed Nov.
30, 1998, both of which are assigned to the same assignee as
the present application and both of which are incorporated
herein by reference in their entirety.

[0021] For simplicity of explanation, several terms that are
used herein will now be clarified. It is understood that this
terminology is being used for the sake of illustration and is
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not intended to strictly limit the scope of the invention. It is
further understood that the components designated by these
terms may be referred to differently in other embodiments
using other terminology. The terminology used herein to
describe an embodiment of the invention is as follows:

[0022] A Question represents a single interaction between
a script and a customer/user. Questions may have answers
and need not necessarily collect information. For instance,
informative text that is presented to a user need not neces-
sarily require a response from the user.

[0023] An Answer comprises a specific value defined for
a question. Answers can be used to constrain user responses
to questions, or to control navigation from a question.

[0024] A Script or Script Definition includes an ordered
set of questions and the branches between them. Questions
can be used in more than one script and can be associated
with scripts through the branches. The script definition can
also include an ordered set of pages and the branches
between then. Each page can define branching within it, and
branching may also be present between pages.

[0025] A Branch can be a link between one question and
another question, or between one page and another page.

[0026] A Page comprises a set of questions, including
branching, which can be used in one or more scripts. A page
can be thought of as a “container” of questions, and scripts
can be thought of as “containers” of pages.

[0027] Referring first to FIG. 1, shown generally at 10 is
an example of a system that can implement an embodiment
of the invention. The system 10 includes a business 12 and
a plurality of end users or “customers”14-18. The business
12 can have a “customer service” component 20 that oper-
ates to provide the customers 14-18 with different types of
services and information, including accounting information,
purchase/order information, product information, trouble-
shooting, and a multitude of other types of information and
services that can vary according to the type of business
conducted by the business 12. One example of the customer
service component 20 is what is sometimes referred to as a
“call center.”

[0028] The customer service component 20 can be auto-
mated at least in part in an embodiment of the invention.
This automation, as will be described in further detail below,
can be performed by suitable CRM hardware and software.
A system administrator 22 can configure and manage opera-
tion of the customer service component 20 using a flow-
chart-based embodiment of the invention. The customer
service component 20 can also include one or more agents
24-26. The agents 24-26 can be human operators, in one
embodiment, who address inquiries from the customers
14-18 using the CRM hardware and software. At least one
of the agents 24-26 also can be fully automated, rather than
human, to address inquiries from customers who electroni-
cally communicate with the customer service component 20,
via a web site for instance (e.g., a “web user”).

[0029] 1In one embodiment of the invention, the customer
service component 20 can communicate with the customers
14-16 via a conventional communication medium, such as
telephone. Other types of communication techniques that
can be used for communication between the customer ser-
vice component 20 and the customers 14-18 can include, but

14
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not be limited to, email, facsimile, instant messaging, voice-
over-IP, and the like. For example, one embodiment of the
invention allows the customer 18 to communicate with the
customer service component 20 via a web browser 28 that is
installed in the customer’s 18 client terminal, such as a
personal computer (PC), laptop, wireless device, or other
communication device that can be communicatively coupled
to an Internet 30.

[0030] The Internet 30 is in turn communicatively coupled
to the customer service component 20 via a web server 32
and one or more web server extensions 34. In accordance
with one embodiment of the invention, the web server
extensions 34 operate to facilitate communication or other-
wise interface with an object manager (not shown) of the
customer service component 20 (or other application that is
built into the architecture of the customer service component
20 behind the web server 32).

[0031] In an example operation of the system 10, the
administrator 22 creates a logical structure, such as script
definitions in a manner described below, using an embodi-
ment of a flowchart-based technique. Once scripts have been
defined, the customer service component 20 is ready to
receive inquiries from the customers 14-18. If an inquiry is
received from a particular customer, the agent 24 (or 26)
launches a suitable one of the scripts and sequentially
presents questions to that customer from the script, accord-
ing to the order and relationships defined by the script
definition. As the agent 24, using a user interface, enters
answers given by that customer, subsequent questions (or
pages or scripts as well) can be presented to the customer by
the agent based on prior answers, until a final solution is
reached.

[0032] For instance, if the customer 14 is calling to
troubleshoot a product that was recently purchased, the
agent 24 can initiate a script related to troubleshooting for
that particular product. The initial questions in the script can
include items such as the customers 14 name and address,
telephone number, model of the product that was purchased,
and the like. Subsequent questions in the script can be orally
communicated to the customer by the agent 24, in one
embodiment, in order to obtain answers from the customer
14 with regards to the specifics of the problem that the
customer 14 is having with the product. Finally, the script
ends when a final question is reached.

[0033] Inanembodiment, the customer 18 can run a script
substantially without assistance from a human agent. In this
embodiment, the customer 18 can run the script, to view
questions and to provide answers, using the web browser 28
and other components of a web client embodiment for the
customer service component 20. The same script may be run
by multiple agents at the same time, or multiple users on the
web site can run the same script at the same time.

[0034] FIGS. 2-6 illustrate embodiments of user interfaces
of a flowchart-based tool that can be used in the system of
FIG. 1 to build a logical structure, such as scripts or script
definitions for a CRM implementation during a “design
mode” of the flowchart-based tool. It is to be appreciated
that in other embodiments of the invention, the flowchart-
based tool may be used to build logical structures for other
types of implementations, such as campaign programs,
organizational charts, state models, business processes, and
the like. For the sake of illustration, the user interfaces
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shown in FIGS. 2-6 will be described in the context of being
used by the administrator 22 to build the logical structures,
and it is understood that other individuals may also use the
flowchart-based tool and related user interfaces alternatively
or in addition to the administrator 22.

[0035] Anembodiment of a user interface 36 is shown first
in FIG. 2. The user interface 36 includes a display area 38,
where a flowchart 40 may be created, edited/modified,
displayed, and the like by the administrator 22. The user
interface 36 may also include a plurality of palettes or
templates 42. In the example shown in FIG. 2, the templates
42 include a question template and a branch template. In
accordance with an embodiment of the invention, the flow-
chart 40 may be created using the question template and the
branch template via a “drag-and-drop” technique, where the
question template and/or the branch template are dragged
and dropped into the display area 38 to build the objects or
elements (e.g., question blocks and branches) of the flow-
chart 40. Thus in FIG. 2, the flowchart 40 comprises a
plurality of questions that are logically linked together by
branches.

[0036] Once placed on the display area 38, the adminis-
trator 22 can interactively move, resize, zoom, or reshape
any of the objects of the flowchart 40 (or any flowchart
displayed on the display area 38). A variety of other different
manipulation features are possible, including cutting and
pasting between pages or between files, layering, “snapping”
to grid locations or other locations, and the like. In an
embodiment, the various objects can have certain spots in
them where the branches or other connectors can be
attached. These spots can be visually indicated, by color for
instance, to assist the administrator 22 in positioning the
objects for connection, as well as having other visual indi-
cators to identify that the objects have been connected.
When moved, resized, or reshaped, the connected objects of
the flowchart 40 can move in unison without separating and
without the need for the administrator 22 to reconnect any of
the objects. If elements of the flowchart 40 are moved or
otherwise rearranged, information is stored in a database to
reflect the new relationships/structure created by the rear-
rangement.

[0037] In the example of FIG. 2, the flowchart 40 com-
prises part of an “Introduction” page of a script. Additional
pages of the script, such as “Needs Analysis” and “Support
Profile” pages, can be displayed as part of a list 44, as the
pages are created. Specific pages to display for revision or
viewing can be selected from the list 44. Scripts themselves
(operating as a container for pages) can be displayed at a
menu bar 46 of the user interface 36. For instance, there can
be separate scripts for expense reports, pricing administra-
tion, marketing administration, and the like, any of which
can be selected in order to view, create, or revise their pages.

[0038] The user interface 36 can include a verify button
48. As will be described in further detail below, “clicking”
on the verity button 48 triggers a verification process for the
flowchart 40 to verify or test the proper operation of the
flowchart 40. The user interface 36 can also include a
translation feature 50. The translation feature 50 allows the
administrator 22 to specify different foreign languages that
may be used by a particular script when presenting questions
or other information to the customers 14-18.

[0039] FIG. 3 shows another page of the script displayed
in the display area 38 of the user interface 36. This page
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includes a flowchart 52 that corresponds to the “Needs
Analysis” page selected from the list 44.

[0040] FIG. 4 illustrates how the administrator 22 may
compose the questions themselves for any one of the objects
in a particular flowchart 54 displayed in the display area 38.
In accordance with one embodiment of the invention, a
question selection box 56 (sometimes referred to as a
“property” sheet having “attributes”) may be displayed, with
the selection boxes 56 providing the administrator 22 with
different options as to the content of each question. The
selection box 56 may be displayed, for instance, if the
administrator 22 clicks on any one of the objects of the
flowchart 54 that is displayed in the display areca 38. A
different selection box 56 can be displayed for each of the
objects in the flowchart 54. The selection box 56 may also
be displayed by selecting that feature from a menu or a tool
bar. As another embodiment, the selection box 56 may be
displayed automatically when the corresponding question
object is dropped into the display area 38. As yet another
embodiment, the questions can be created using a separate
screen. When a question template is dragged and dropped on
to the display area 38, the selection box 56 appears. The
question selected by the administrator 22 can be created on
the portion of the display area 38 where the question
template was dropped.

[0041] In one embodiment, the selection box 56 can
include a list 58 of pre-formulated questions. Such pre-
formulated questions can be created by the manufacturer of
the user interface 36 prior to shipment to the business 12, or
created and saved by the administrator 22 during the course
of building various flowcharts. For each of the questions in
the list 58, answer types can be defined at 60. For instance,
if a question is requesting an annual revenue amount, the
corresponding answer type can be defines such that only
currency values will be accepted as valid answers. Other
examples of answer types include, but are not limited to,
strings, Boolean, numerical, specific product information,
and the like.

[0042] Alternatively or in addition to being able to select
questions from the list 58, the selection box 56 allows the
administrator 22 to compose entirely new questions through
the use of a “New” button 62 or other component. By
clicking on the button 62, a field (not shown) can be
displayed where the administrator 22 can enter/compose a
question.

[0043] FIG. 5 illustrates an embodiment of an answer
selection box 64. The selection box 64 may be displayed, for
instance, when adding a branch for a question that has
multiple defined answers. Thus, an answer can be selected
from a list 66 of answers. In other embodiments, the
selection box 64 can be used to compose entirely new
answers different from the list 66, define answer types (e.g.,
strings, currency, Boolean, and the like), or otherwise define
or compose answers if appropriate.

[0044] FIG. 6 illustrates use of the user interface 36 to
build a flowchart 68 comprising pages and branches between
pages. In particular, an embodiment of the invention allows
the administrator 22 to provide branching from a question on
a particular page to another question on another page, in
effect linking pages together. Thus for the flowchart 68,
questions in a page 74 can branch to questions in pages 72
and 70.
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[0045] The templates 42 can include a page palette 76 that
the administrator 22 can use in a drag-and-drop manner to
build the flowchart 68. The specific pages to link can be
chosen from a list 78. The specific questions to branch to
(and from) may also be chosen from a list 80. In addition, it
is possible to use or re-use the same page on multiple scripts.

[0046] Accordingly, as shown in FIGS. 2-6, the adminis-
trator 22 can create the script definitions using a flowchart-
based tool during a design mode. The script definitions that
can be created using the flowchart-based tools include, but
are not limited to, the questions themselves, their ordering,
their inter-relationships and branching (such as conditional
branching that depend on previous answers), or other logical
structure that define the flow of the script. Other parts of the
script definition can include attributes such as language, run
time, answer or question types, control settings, or other
settings that can influence the flow and behavior of a script.

[0047] One embodiment of the user interface 36 allows the
administrator 22 to create scripts that can be presented with
different foreign languages. For instance, the administrator
22 may wish to design every script to begin with a greeting,
such that the greeting is presented in the particular language
of the ultimate recipient (e.g., the customers 14-18). This
may be done in one embodiment by creating a language
record for each element of the script definition. The admin-
istrator 22 can use the question selection box 56 of FIG. 4
or the answer selection box 64 of FIG. 5 to create foreign
language translations for each question or answer, respec-
tively.

[0048] The different foreign languages may then be
assembled in a list and viewed when the translation feature
50 of FIG. 2 is clicked or otherwise activated. For instance,
when the customer 14 calls the agent 14 and identifies
himselt/herself as a German-language speaker, the agent 14
can click on the translation feature 50 to select a German-
language version of the script. Upon clicking of the trans-
lation feature 50, all of the German-language records for the
elements in the script are loaded, such that when the script
is run, German-language text appears in every piece of text
that may be potentially seen by the end user.

[0049] Thus in one embodiment for an end-user user
interface for choosing a script to run, the end user sees a list
with two columns. One column is for the script name and
another column is for the language. The same script can
show up multiple times in the list (e.g., once for each
language that it has a translation for). The end users select
the script they wish to run from the list. For each language
that is available for a script, a translation in that language can
be defined for all question text, answer texts, page labels,
script labels, or other characteristic that is suitable for a
translation.

[0050] By creating language records that work in conjunc-
tion with a main record (e.g., the script definition), the entire
script need not be re-written for every foreign language.
Instead, the administrator need only create foreign language
translation for certain pieces of text. The foreign language
translations are then kept in language records and linked to
the script definition, and subsequently loaded when the
script is run.

[0051] Thus, as demonstrated by FIGS. 2-6, a logical
structure can be created by the administrator 22 in one
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embodiment of the invention without the need to write code.
The flowchart-based tool also allows the administrator 22 to
conveniently revise or add to existing scripts without having
to write or rewrite code. In an embodiment, revisions and
additions can be performed simply by appropriately access-
ing and changing the flowcharts while in the design mode,
using the palettes 42 and the selection boxes 56 and 64.

[0052] In accordance with an embodiment of the inven-
tion, script definition information is stored in a database as
the various flowcharts in FIGS. 2-6 are created by the
administrator 22. As an example, when a question object is
dropped into the display area 38 and then connected to other
question objects by branches, the user interface 36 (or other
software or component) stores the corresponding script
definition information in the database. The script definition
information can include an identifier for the particular
question object, an identifier for a question object from
which it branches, an identifier for a question object to
which it branches, the text of the question itself, the answer
type, the page and script to which the question object
belongs, the language of the question, its font or color, or
other type of script definition information or information
related to the various inter-relationships of the objects. In an
embodiment, each element of the script is stored in its own
table. There can be tables for questions, pages, branches,
answers, scripts, question translations, page translations, and
the like. Using the new button 62 to create a new question
causes a record to be created in the question table which
contains question text and answer type. When two questions
are connected by a branch using the flowchart-based tool, a
branch record is created to represent the connection. The
branch record can have a from question ID, an answer ID to
represent on which answer this branch should be taken, a to
question 1D, and graphical properties for the questions it
connects, such as font, color, and the like. Thus, use of the
flowchart-based tool provides a convenient way to view the
relationship between questions, for example, and manipulate
them.

[0053] In an embodiment of the invention, this script
definition information may be stored in rows and tables of
the database. Alternatively or in addition, the script defini-
tion information may be stored as a file, such as a text file
or binary file, in the same database or in another storage
location, such as a file system. During a “run mode” (some-
times referred to as “run-time”), the script definition is
loaded from this storage location(s) and executed according
to the flow defined in the flowcharts, in a manner that will
be described later below. During run-time, the agents 24 or
26 can display the flowcharts, in order to view the paths
taken with the workflow or to see the current state of the
process (e.g., where the inquiring customer is at in the
flowchart).

[0054] FIG. 7 illustrates an embodiment of a user interface
82 to view a status or control flow of a logical structure, such
as one of the flowcharts created using the user interface 36
of FIGS. 2-6. The user interface 82 may be used by the
administrator 22 and/or by the agents 24 or 26. In one
embodiment, a web user, such as the customer 18, may use
the user interface 82 in via the web browser 28. The user
interface 82 can provide a “tree control” feature or “tree
structure”84 that shows the logical structure of a particular
script. Selecting any one of the elements in the tree structure
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84, by clicking for instance, results in a display of the
corresponding information 86 in a display area 88.

[0055] The user interface 82 can be used for a variety of
purposes. It may be used to view any specific section of a
script. It can also be used to “jump” from one location of a
script to another location in the same script. This can be
useful in situations where only a specific portion of a script
may be of interest, while other portions are less necessary to
the user. This feature may be used to allow the user to return
to any previous portions of the script, without having to start
over from the beginning of the script and without having to
finish the entire script before being allowed to return to a
previous portion. As such, the tree control feature 84 allows
navigation to any portion of interest in the script to change
prior answers, branch to different locations, review previous
menu selections, and the like. The user interface 82 can be
used for other types of viewing, data entry, modification, and
navigation purposes.

[0056] One embodiment of the invention allows the
administrator 22 to create scripts having dynamic and intel-
ligent text that is based on previous answers. This includes
text substitution to provide personalization to every script.
For instance, if one of the first questions asks the customer
18 for his/her name, subsequent questions can include the
name provided by the customer 18, thereby making the
interaction between the script and the customer 18 appear
personalized. It is to be appreciated that there are several
ways to “personalize” the interaction, in addition to simply
inserting the customer’s 18 name in subsequent questions.
Product names, account information, troubleshooting terms,
or other information that are based on previous answers can
be used for text substitution.

[0057] In one embodiment, the dynamic text substitution
feature can be configured by the administrator 22 into a
script when creating that script. One technique to accom-
plish this is for the administrator 22 to insert JavaScript™ or
Visual Basic code into locations (e.g., at questions or
branches) of a script where such dynamic text substitution is
desired. During run-time, this code is activated or called to
extract the customer’s answers to previous questions (from
memory, a database, or a data structure, for example), and
then these answers are inserted into subsequent questions. In
this manner the code interacts with the data to create
intelligent text in subsequent questions.

[0058] Another technique to accomplish text substitution
is to make this feature part of the script definition. In this
embodiment, answers to questions are saved under tempo-
rary variables as the answers are provided by the customer.
The underlying script definition has a reference or link to the
temporary variable(s). The values saved under the tempo-
rary variables are called during presentation of subsequent
questions, and inserted into the appropriate textual locations
in the questions.

[0059] For example in an embodiment, as part of the
definition of a question, the administrator 22 can specify that
the answer to that question be saved to a temporary variable
of a given name. Other questions can be defined to display
the value of a temporary variable by using the syntax
[User.VariableName] in the question text. For example,
question 1 can ask “What is your last name?”” and be defined
to save the answer to a variable called LastName. Then, the
text for question 2 can be defined as “Hello [User.LastName]
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> An engine will automatically substitute the value of
variable into the text before displaying it.

[0060] It is to be appreciated that an embodiment of the
invention can allow selection of answers from database
records or can allow saving of answers to database records,
which can occur in one embodiment without having to insert
code into the script to perform these operations. As
described above, this may be performed via use of tempo-
rary variables as part of the script definition. In other
embodiments, these may be performed independently by the
agent or customer by retrieving the records from a database,
and then using the retrieved records to provide answers to
the relevant questions. It is further to be appreciated that
scripts can be personalized to a customer based on answers
provided by the user during the running of the script, or
based on information known about the user or known to the
agent prior to running the script.

[0061] In accordance with an embodiment of the inven-
tion, scripts that are built using the flowchart-based tool may
be verified. This verification may be performed to check the
structure of the script(s) for errors or corruption. The types
of errors or corruption that can be detected include, but are
not limited to, unreachable questions or pages, missing
translations, no start question or page, missing questions or
pages, and the like.

[0062] FIG. 8 is a functional block diagram illustrating
verification of a script (or script definition). At least some of
the elements of the block diagram of FIG. 8 may be located
in the customer service component 20 of FIG. 1. A script
definition 90 (e.g., script definition information) is stored in
a database 92, in a manner described above when the
flowchart-based tool is used to create the script definition 90.
A verifier unit 94, which may be embodied in hardware or
software or both, is coupled to the database 92. In operation
in one embodiment when the verity button 48 of FIG. 1 is
clicked, the verifier unit 94 extracts a copy or loads the script
definition 90, and performs a verification routine on the
script definition 90 to locate errors or corruption. If errors or
corruption are detected by the verification unit 94, then error
messages are generated at 96 for display on the user inter-
face 36.

[0063] Several techniques are possible for the verification
routine performed by the verifier unit 94. In one embodi-
ment, predetermined answers can be provided to the ques-
tions in the script, such that all branches are tested with
answers. Then, the process flow through the script is moni-
tored to check if branching through the script operates as
designed (e.g., the process flow is monitored to verify that
the correct and expected “final questions™ are reached at the
end of the script). In an embodiment, a verification routine
checks the fundamental structure of the script. For instance,
the verification routine checks if all branches have a begin-
ning and an ending point.

[0064] Inaccordance with an embodiment of the invention
scripts (or script definitions) may be imported and exported.
Such importing and exporting may be performed in connec-
tion with backing up script definitions, or transporting script
definitions to another database or file system. This trans-
porting allows different machines to access and use a par-
ticular script, where such machines may not otherwise have
access to the script.

[0065] The functional block diagram of FIG. 8 illustrates
the exporting and importing of the script definition 90
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according to an embodiment of the invention. An export
engine 98, which can be embodied in hardware or software
or both, is coupled to the database 92 or to a file system. In
operation, the export engine 98 loads or makes a copy of the
script definition 90, and then compiles, saves, or converts the
script definition 90 into a file 100. The file 100 can be a
binary file, a text file, or other type of file according to
various embodiments of the invention. The file 100 can be
stored in memory or other storage location, such as random
access memory (RAM), floppy disk, hard disk, tape drives,
CD-ROM, or other machine-readable storage medium.

[0066] During importing, an import engine 102, which can
be embodied in hardware or software or both, reads the file
100. The import engine 102 then generates new entries or
records in a database 104, or generating another file having
the script definition information and storing that file in a file
system. The new records correspond to the file 100, and as
such, comprise a copy of the original script definition 90.

[0067] Shown next in FIG. 9 is a block diagram of an
engine 106 that can implement operation of a logical struc-
ture in accordance with an embodiment of the invention. The
engine 106, which can be embodied in hardware or software
or both, allows presentation of questions (including text)
dynamically to the user (e.g., agents or customers), where
branching logic determines the questions (including text) to
present based on previous answers. In one embodiment, the
engine 106 can be used to present logical structures to the
agent 22 (or 24), such that when the customer 14 (or 16)
contacts the customer service component 20, the engine 106
can run the appropriate script for viewing by the agent 22,
thereby allowing the agent 222 to ask the customer 14 the
proper questions in the proper sequence.

[0068] As shown in FIG. 9, the engine 106 can be inte-
grated to operate with other elements of the customer service
component 20. A flowchart-based tool 108 (such as one that
provides the user interface 36 of FIGS. 2-6) is used to
create/edit/view the script definition 90, which is stored in
fields of the database 92 as database records or entries. There
may be a plurality of script definitions 90 based on the
number of scripts created using the flowchart-based tool
108. Alternatively or in addition, script definition informa-
tion can be stored as a file 110 in a file system 112. The file
110 can comprise a binary file, text file, or other type of file
according to various embodiments of the invention. A loader
114 is coupled to the database 92 or the file system 112 to
allow the loader 114 to load (or copy) the script definition 90
or the file 110, respectively, during run-time.

[0069] In operation during run-time, a particular script is
first selected by one of the agents 24 or 26, for example.
Selection of the specific script may be performed by using
the user interface 36 (or other interface) to select the script
from a list or menu, such as from the menu bar 46 of FIG.
2. Upon selection of the script, the loader 114 searches the
database 92 for database entries that correspond to the
selected script. This may be done, in one embodiment, by
searching tables in the database 92 that have identifiers
corresponding to the selected script. Alternatively or in
addition, the loader 114 searches for one or more files 110
in the file system 112 that are correlated to the selected
script.

[0070] Once the proper script definition 90 or file 110 has
been located, the loader 114 loads the script definition
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information into memory, such as RAM. In one embodi-
ment, the loader 114 loads all of the script definition
information corresponding to the selected script (e.g., loads
a copy or representation of the script or script definition
information). In another embodiment, the loader 114 loads a
portion of the script definition information (e.g., just enough
information to initiate the script), and then loads the remain-
der of'the script definition information on an as-needed basis
as the script is progressively executed.

[0071] An embodiment of the invention has the ability to
convert the definition to a compiled format for improving
loading performance. A data model for this can include
storing the different elements of a script into different tables.
The definitions of all the elements are compiled into one
large piece or block of data, and stored either in a separate
table or into one file. Then, instead of loading the pieces
separately, which can be slower since doing so uses many
“round trips” to the database 92 or file system 112, a single
“round trip” can be used to load in one large piece of data
at once. Therefore, the loader 114 can load in the compiled
definition if it exists. If one exists, the main script definition
record points to the location of the file or the other record.

[0072] In one embodiment, the use of the loader 114
allows the script definition 90 (including questions, pages,
branches, text, and other information related to the structure
of' the script) to be entered into a data structure. Once placed
into the data structure, the data can be processed and
manipulated from that location, without necessarily having
to re-access the database 92 for the same information or
changing the information stored therein. This results in
improved speed and efficiency in executing and rendering
the script, as well as protecting the underlying script defi-
nition 90 from inadvertent modification.

[0073] Once the script has been loaded by the loader 114,
an execution unit 116 works in conjunction with an inter-
mediate component 118 to render representations of portions
of'the script (such as questions, branches, and text) on a user
interface component 120. Once displayed by the user inter-
face component 120, the script can be presented (orally by
telephone, for instance) by the agent 24 (or 26) to the
customer 14 or other customer.

[0074] The user interface component 120 comprises part
of'a “presentation layer” for the customer service component
20, responsible for presenting the scripts for viewing by the
agents 24 and 26 for the embodiment shown in FIG. 9. This
presentation may be performed by an element 121 of the
user interface component 120 that communicates with the
intermediate component 118 to display data—the interme-
diate component 118 contains data that pertains to the
current page that the user is seeing/working with, and the
element 121 reads data from the intermediate component
118 and displays the data on the user interface 82 (or other
user interface or screen). The element 121 can comprise a
form, controls, or software implementation that can be
configured to allow data entry, provide a scrolling control or
table of records in the intermediate unit 118, display of
graphics or navigation trees, or other user interface charac-
teristic. In an embodiment, the element 121 can also provide
pop-up windows, record selection capability, and modifica-
tion capability for data in the intermediate component 118.

[0075] In one embodiment, the intermediate component
118 comprises a logical entity, such as a virtual database
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table(s), that associates columns from one or more tables
into a single structure. Hence, questions or other compo-
nents of a script definition can be field entries (e.g., columns)
in the virtual database table(s) of the intermediate compo-
nent 118. The intermediate component 118 provides, there-
fore, an additional layer over the database 92 so that the
element 121 of the user interface component 120 references
the virtual table(s) in the intermediate component 118 rather
than the tables in the database 92. In addition, a question can
map to a column in another table in the application. The
answer to a question can be stored in the table column that
it is mapped to when the user finishes the script. Also, the
user interface component 120 can be thought of in one
embodiment as a specialized user interface for a virtual table
that displays a subset of the columns at a time. This can be
thought of as displaying some of the questions at a time. It
is to be appreciated that mapping a question to another table
column is not required, in which case the answer is not saved
to another table when the script is finished.

[0076] In an embodiment, the execution unit 116 com-
prises hardware (such as processors or controllers) that
executes software (or calls functions) to read the script
definition 90 that was loaded into memory by the loader 114.
The software executed by the execution unit 116 (which can
include function calls) then decides which questions to
present based on the structure of the script and based on
previous answers. The execution unit 116 interacts with the
intermediate unit 118 to identify such questions for presen-
tation and rendering by the user interface component 120.
The intermediate component 118 can determine, in one
embodiment, that only certain questions should be displayed
and in what order. The intermediate component 118 then
notifies the element 121 to represent the questions on the
user interface component 120. Apart from displaying the
question text, the element 121 can also result in the display
of other user interface items associated with the questions,
such as answer values and user input boxes (e.g., checkbox,
number box, multi-line text box, and the like).

[0077] In an embodiment, the answers may be kept in an
answer table in the execution unit 116 or at some other
location different from the intermediate unit 118. In another
embodiment, answers may be stored in the intermediate unit
118. The answers in the answer tables are linked to the
virtual tables of the intermediate unit 118 so that the answers
can be attributed to the questions in the virtual tables. This
link to the answers allows the execution unit 116 to logically
determine which questions to subsequently present when
branches in the script are encountered.

[0078] In an embodiment, two kinds of elements may be
involved during execution of a script. Command elements
can be used to perform navigation like the “Next,”‘Previous,
”“Finish,” or “Cancel” commands that save or cancel the
script at any time in the execution of the script. The second
type of element involves the user-input elements described
above. For example, when a navigation button “Next” is
used to proceed to the next step in the script, the answers on
the current page is kept in an answer table or stored in a
different location. Based on the answers chosen/entered for
a user-input element and the branching logic defined on that
element, the next set of questions to be presented subse-
quently are determined.

[0079] FIG. 9 illustrates an embodiment of the engine 106
that can be used to render scripts on display screens of the
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agents 24 and 26 when customers 14-16 contact the cus-
tomer service component 20. FIG. 10 illustrates an embodi-
ment of an engine 123 that can be implemented for web
users, such as the customer 18, who use the browser 28 to
access the web server 32 via the Internet. This web access
allows the customer 18 to access, view, and run scripts using
a protocol such as hypertext transfer protocol (HTTP),
including obtaining hypertext markup language (HTML)
files. Other protocols or formats may also be used, including
but not limited to, file transfer protocol (FTP), transmission
control protocol/Internet protocol (TCP/IP), extensible
markup language (XML), and the like.

[0080] The embodiment shown in FIG. 10 has similarities
with the embodiment shown in FIG. 9. The difference is that
the engine 123 comprises a user interface component 124
that is usable for the Internet 30 or the “web.” The user
interface component 124 interacts with logic 122 in the
intermediate component 118 to determine a maximum num-
ber of questions that can be provided for display to the
browser 28. That is, since page refreshes are expensive and
take a toll on system efficiency, the logic 122 includes a set
of rules to determine an optimum number of questions to
display at branches of any particular script. For instance, the
engine 123 will try to show as many questions as possible to
minimize the number of refreshes, and refreshes when
moving on to the next section (e.g., when moving on to the
next page). The engine 123 can also break a page when a
question has multiple branches coming out of it, for
instance.

[0081] In an embodiment, set of rules of the logic 122 as
to when to present the next question includes the following,
which results in presentation of the next question if all are
true:

[0082] a) The current question only has one branch to
another question. If it has more, the engine 123 waits until
the user answers the current question. Then based on the
answer, the engine 123 knows which branch to take and
consequently which question which should be displayed
next.

[0083] b) The next question does not depend on the current
or previous questions for text substitution. For example, if
the next question substitutes the answer to the current
question into its text, the next question is not presented until
the user first answers the current question.

[0084] c¢) The next question is not on a different page. If
the next question is on a different page, the engine 123
always causes a break.

[0085] In operation according to an embodiment of the
invention, once the questions to display have been identified
by the user interface component 124, the user interface
component 124 generates an HTML file (or other file format
suitable for transmission across a network), based on a
standard XML-like template, with the template capable of
being re-used to display questions across different scripts.
The user interface component 124 then provides the HTML
file to the web server 32 for eventual rendering of the
corresponding questions by the browser 28.

[0086] Answers to questions are received from the
browser 28 and stored in an answer table, which may be
located at the intermediate component 118 or at a different
location. These answers are used by the user interface
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component 124 and the logic 122 to determine subsequent
questions to present for rendering by the browser 28. The
subsequent questions are presented by generating another
HTML file, and then the HTML file is sent to the browser 28,
thereby resulting in the display of the questions. As
described in the web user implementation, the questions to
be displayed are determined by proceeding forward through
the script, until a branch is detected. This improves perfor-
mance over the non-web user implementation, where in one
embodiment, the next question in the sequence is simply
displayed.

[0087] In accordance with one embodiment of the inven-
tion, script sessions can be saved and then later resumed.
This feature is useful, for example, if the interaction between
the customer 14 and the agent 24 is stopped or interrupted
for some reason. A script may stop, for instance, if the
customer 14 does not have an answer to a particular question
readily available, and so must “hang up” the telephone and
then call back the agent 24 after the answer is found. The
save and resume feature allows the current script session to
be saved, such that the script session can be later resumed
from where the previous session ended, without having to
start all over again from the beginning of the script. The save
and resume feature is also of use in situations where there is
a disconnection between the customer 14 and the agent 24,
such as if a system crash, power failure, or telephone
disconnection occurs. Thus, the save and resume feature is
useful if there is an Internet-connection disruption between
the web user customer 18 and the customer service compo-
nent 20. The Internet session can be saved and resumed once
the connection is restored. The save and resume feature can
also be used in situations where the browser 28 has been shut
down by the customer 18.

[0088] An embodiment of a save and resume feature is
illustrated in FIG. 11. To initiate a save, a save button (not
shown) on the user interface 36 or other user interface can
be clicked. Upon clicking of the save button, a run-time state
object 126 is created (or activated) that extracts run-time
state information from the execution unit 116 or from some
other location(s) where run-time state information may be
kept, such as RAM, data structures, or databases. Run-time
state information can include, but not be limited to, answers,
current question, state of all questions, state of data saved in
the intermediate component 118, user parameters that are set
and changed as the script is run, values of temporary
variables, information indicative of current location in a
script, a history stack, and the like.

[0089] In an embodiment of the invention, the run-time
state object 126 comprises a C++ object, having software or
code to call functions, access/link to data structures, and the
like. Accordingly, the run-time state object 126 can place the
run-time state information that was extracted from the
execution unit 116 into a data structure.

[0090] Next, the run-time state object 126 serializes the
run-time state information that was extracted execution unit
116. In an embodiment, this serialization comprises convert-
ing the run-time state information into a stream of bytes that
represents the data structure, and then storing the bytes in a
file 128 (which may include generating the file 128 itself).
This serialization may be performed by having the run-time
state object 126 call a function to serialize the run-time state
information.
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[0091] After creation of the file 128, a record is made in
a table in a database 132 to point/link to or otherwise
identify the location of the file 128, as shown symbolically
by a broken line 130 in FIG. 11. The database 132 may be
the same as the database 92 that includes the script defini-
tions, or it may be a different database. The table having the
record to point to the file 128 may be part of a script session
table 134 in the database 132. The script session table 134
and the script definition may be stored in separate tables
according to one embodiment. The script session table 134
stores information about executed scripts, such as time the
script was run, who ran it, which script was run, and other
script information that can be stored. The script session table
134 may have a child table that stores answers given to the
questions. Saving the run-time state data as the file 128,
rather than records in a table, results in fewer queries to load
and store the values, and thus improves performance in
terms of speed and efficiency.

[0092] In an embodiment, owner information may be
included in the file 128 or in the script session table 134. The
owner information may associate a particular agent 24 or 26
with a particular saved script. During a resume, such owner
information can be used to retrieve the appropriate script for
the agent 24 or 26 who saved it previously. Alternatively or
in addition, the owner information can be changed during a
resume to transfer the script from one agent to another (or
from one web user customer 18 to another). One embodi-
ment allows for saving a plurality of session records. Each
session record can have an owner ID to identify the person
that ran the script. A menu can be provided that shows each
person (e.g., agent or customer) all saved sessions that
belong to that person. A person can transfer the saved
session to some other person by changing the owner ID.
Then, that other person can see the saved session in their
menu and resume the script.

[0093] To initiate a resume, a “Saved Sessions” menu (not
shown) in the user interface 36 (or other interface) can be
accessed to select from a list of saved scripts. A resume
button (not shown) can be clicked to resume a script selected
from the Saved Sessions menu. On resuming, the loader 114
loads the script definition information (or data from the
script session table 134) from the database 132, like before,
as if starting a new script. Separately in an embodiment, a
new run-time state object is created (or the same run-time
state object 126 is used) that calls a function to de-serialize
the file 128, such that a stream of bytes in the file 128 is
restored into a data structure of the new run-time state object
(or the run-time state object 126). The state stored in the data
structure is then attached to the execution unit 116, such that
the original run-time information is restored into the appro-
priate locations in the script definition that is loaded sepa-
rately into the execution unit 116. In effect, this is somewhat
analogous to loading the script definition, and then “filling
it in” with run-time information that was separately obtained
from the file 128.

[0094] As illustrated in FIG. 11 and described above, the
run-time information and links to the script definition are
saved, rather than saving the entire script and script session.
This improves performance and efficiency, since smaller
amounts of data are saved and later recalled. All script
session information need not be saved in the database 132,
and hence, the number of queries to the database 132 can be
reduced.
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[0095] The embodiment of the save and resume feature
shown in FIG. 11 can work similarly whether it is the agent
24 who saves and resumes the script, or whether it is the web
user customer 18. In the context of a web user, clicking on
the save button or on the resume button triggers transmission
of a corresponding command from the browser 28 to the
customer service component 20. These commands instruct
the execution unit 116 to perform the save or resume
procedures described above. Other ways to trigger the save
feature is if a disconnection is detected or if a script is “timed
out,” such as no user activity or action is detected after a
predetermined period of time.

[0096] In conclusion, an embodiment of the invention
provides a flowchart-based tool to build and subsequently
manage a logical structure, such as a script. The flowchart-
based tool provides a convenient tool to create the logical
structure, substantially without the need to write code. The
elements of the logical structure are linked to a database as
script definition information. Accordingly, questions,
answers, branches, and their various inter-relationships can
be saved as part of the script definition information. A
verification technique can be used to check the logical
structure for errors and corruption.

[0097] During run-time, the script definition information
is loaded, and an engine cooperates with an intermediate
component and a user interface component to present ques-
tions according to the structure of the script definition. A tree
control feature allows a user to move to or view different
portions of the script, without having to start from the
beginning of the script. A save and resume feature allows
run-time state information of a script to be saved, and
subsequently recalled to complete the script.

[0098] Several features of the various embodiments
described above can be implemented in software, code, or
other machine-readable instructions stored on a machine-
readable medium. When executed by a processor or proces-
sors, these instructions effect the various operations
described above, such as creation of the flowchart 40,
navigation through a script using the tree structure 84,
verification and importing/exporting of a script, running of
a script, and saving and resuming a script.

[0099] The above description of illustrated embodiments
of the invention, including what is described in the Abstract,
is not intended to be exhaustive or to limit the invention to
the precise forms disclosed. While specific embodiments of,
and examples for, the invention are described herein for
illustrative purposes, various equivalent modifications are
possible within the scope of the invention, as those skilled
in the relevant art will recognize.

[0100] For instance, while FIGS. 2-7 show specific layouts
of user interfaces, it is to be understood that such layouts are
merely illustrative. The layouts can vary from one imple-
mentation to another based on various design and aesthetic
considerations. Furthermore, while specific components are
shown in FIGS. 8-11 and described herein as performing
various operations, it to be appreciated that embodiments
can be provided where such operations are performed by
other components. Additionally, several of the operations
described herein may be performed by a single one of the
components in an embodiment, as opposed to being per-
formed separately by different components.

[0101] These modifications can be made to the invention
in light of the above detailed description. The terms used in
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the following claims should not be construed to limit the
invention to the specific embodiments disclosed in the
specification and the claims. Rather, the scope of the inven-
tion is to be determined entirely by the following claims,
which are to be construed in accordance with established
doctrines of claim interpretation.

1-21. (canceled)
22. A computer-implemented method, comprising:

loading a logical structure of questions and branches,
wherein each said question represents a single interac-
tion between a script and a user and wherein each said
branch represents a link between one of said questions
and another of said questions;

transposing questions and branches of the logical struc-
ture for presentation to said user;

determining a presentation sequence of said transposed
questions and branches;

presenting the transposed questions as part of a user
interface according to said determined presentation
sequence;

receiving answers from said user via said user interface;
and

saving a session associated with the presented questions
responsive to input from said user, wherein the session
is saved at a point before the end of the presentation
sequence;

reloading the logical structure after the session is saved;

transposing questions and branches of the reloaded logical
structure for presentation to said user;

presenting transposed questions of the reloaded logical
structure beginning at the point in the presentation
sequence when the session was saved.

23. The computer-implemented method of claim 22, fur-
ther comprising reloading the logical structure responsive to
input from said user.

24. The computer-implemented method of claim 22
wherein the logical structure is usable for a customer rela-
tionship management system.

25. The computer-implemented method of claim 22
wherein the received answers are stored in an answer table
separate from the intermediate unit.

26. The computer-implemented method of claim 22
wherein an intermediate unit transposes the questions and
branches of the logical structure and the questions and
branches of the reloaded logical structure wherein the inter-
mediate unit comprises a logical entity having a virtual table,
the virtual table capable of associating portions of the loaded
logical structure to a single structure.

27. The computer-implemented method of claim 22
wherein presentation of the transposed questions as part of
the user interface is based at least in part on an underlying
flowchart structure of the logical structure.

28. The computer-implemented method of claim 22
wherein presenting the transposed questions as part of the
user interface according to the determined presentation
sequence includes:

individually and sequentially presenting the transposed
questions on the user interface; and
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refreshing a page view of the user interface subsequent to

presentation of each transposed question.

29. The computer-implemented method of claim 22, fur-
ther comprising using an element of the user interface to
interact with an intermediate unit to render the presentation
sequence at the user interface or to allow other manipulation
related to the executed logical structure, wherein the inter-
mediate unit transposes the questions and branches of the
logical structure and the questions and branches of the
reloaded logical structure.

30. An article of manufacture, comprising:

a machine-accessible storage medium storing instructions
that, when executed by a processing system, cause the
processing system to perform operations comprising:

loading a logical structure comprising questions and
branches, wherein each said question represents a
single interaction between a script and a user and
wherein each said branch represents a link between one
of said questions and another of said questions;

transposing questions and branches of the logical struc-
ture for presentation to said user;

determining a presentation sequence of said transposed
questions and branches;

presenting the transposed questions as part of a user
interface according to said determined presentation
sequence;

receiving answers from said user via said user interface;
and

saving a session associated with the presented questions
responsive to input from said user, wherein the session
is saved at a point before the end of the presentation
sequence;

reloading the logical structure after the session is saved;

transposing questions and branches of the reloaded logical
structure for presentation to said user;

presenting transposed questions of the reloaded logical
structure beginning at the point in the presentation
sequence when the session was saved.

31. The article of manufacture of claim 30, wherein the
machine-accessible storage medium further stores instruc-
tions that cause the processing system to perform an opera-
tion comprising, reloading the logical structure responsive to
input from said user.

32. The article of manufacture of claim 30, wherein the
determining the presentation sequence of the transposed
questions and branches includes interacting with a set of
rules to determine a number of questions to present via the
user interface.

33. The article of manufacture of claim 30, wherein the
machine-accessible storage medium further stores instruc-
tions that cause the processing system to perform an opera-
tion comprising, using an element of the user interface to
interact with an intermediate unit to render the presentation
sequence at the user interface or to allow other manipulation
related to the executed logical structure.

34. An apparatus, comprising:

a loader configured to load a logical structure of question
and branches from a storage location, wherein each said
question represents a single interaction between a script
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and a user and wherein each said branch represents a
link between one of said questions and another of said
questions;

an intermediate unit configured to transpose questions and
branches of the logical structure for presentation to said
user;

an execution unit coupled to the intermediate unit and
configured to execute the logical structure to determine
a presentation sequence of said associated questions
and branches;

a user interface coupled to the intermediate unit and
configured to present the transposed questions accord-
ing to the presentation sequence determined by the
execution unit;

a receiver unit for receiving answers from the user via the
user interface; and

session storage for storing a session responsive to input
from said user at a point before the end of the presen-
tation sequence;

wherein the loader is configured to reload the logical
structure responsive to input from the user;
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wherein the intermediate unit is configured to transpose
questions and branches of the logical structure for
presentation to said user;

wherein the user interface is configured to present trans-
posed questions of the reloaded logical structure begin-
ning at the point in the presentation sequence when the
session was saved.

35. The apparatus of claim 34, further comprising an
answer table or a database table linked to the execution unit
and configured to store the received answers.

36. The apparatus of claim 34, wherein the transposed
questions are in textual format, wherein presentation
sequence of subsequent questions is based at least in part on
branching determined by answers to previous questions.

37. The apparatus of claim 34, wherein the user interface
includes an element and configured to interact with the
intermediate unit to render the presentation sequence at the
user interface or to allow other manipulation related to the
executed logical structure.

38. The apparatus of claim 34, wherein the storage
location comprises a database, the database having tables for
storing the questions and branches.

#* #* #* #* #*
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