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[57] ABSTRACT 

A system and an associated method for determining a 
solution to a problem using on-line documentation. The 
system includes a processor-based intelligent search 
engine and an associated questionless case-based knowl­
edge base which contains a series of questionless case 
structures, each comprised of a title, a description of a 
particular problem and a solution to the particular prob­
lem, stored in memory. Using a natural language de­
scription of the problem which is capable ofrepresenta­
tion by one or more strings of alpha-numeric characters, 
the search engine selects the questionless case structures 
which contains the solution to the problem by search­
ing, each time one of the alpha-numeric characters is 
input, the knowledge base to identify those case struc­
tures which contain at least one word, or a portion 
thereof, which either matches the series of alpha­
numeric characters, three consecutive alpha-numeric 
characters of the series of characters, or a numeric rep­
resentation which falls within a predetermined value of 
a numeric representation input thereto. The case struc­
tures are ranked according to the type and number of 
matches and the case structure having the most matches 
is selected as containing the most probable solution to 
the problem. 

8 Claims, 2 Drawing Sheets 
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DESCRIPTION 
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SYMPTOMS-Print quality hos blurs/smears problem on the printed page. 

ACTIONS 
Procedure to resolve "Blurs/Smears" in print quality 

FIG. 4A 

44 
) 

TITLE: Win, MS Word-Fonts are not updated correctly 
DESCRIPTION: 

H/W-N/A 
HOST-PC 
OPERATING ENVIRONMENT-Windows 3.x 
APPLICATION S/W-MS Word for Windows 1.1 a 
SYMPTOMS-The fonts just added in ATM are not available in 
the Microsoft Word Font menu. 

ACTIONS 
Click on Word for Windows Printer Setup to update. the Font selection 

FIG. 4B 
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Point, both of which are manufactured by Inference 
Corporation of El Segundo, Calif. 

When executing an operation, for example, determin­
ing a solution to a problem, using a case-based reasoning 

INTELLIGENT SEARCH ENGINE FOR 
ASSOCIATED ON-LINE DOCUMENTATION 

HAVING QUESTIONLESS CASE-BASED 
KNOWLEDGE BASE 

This is a continuation of application Ser. No. 
08/048,879, filed Apr. 16, 1993 now abandoned. 

CROSS REFERENCE TO RELATED 
APPLICATION 

5 system, the user of the system is required to type in a 
natural language description of a symptom of the prob­
lem. Using the symptom provided by the user, the en­
gine scans all of the questions residing in the knowledge 
base and returns with a list of questions to be answered 

This application is related to co-pending U.S. patent 
application Ser. No. 08/048,880, filed on even date 
herewith, assigned to the Assignee of the present appli­
cation, and hereby incorporated by reference as if re­
produced in its entirety. 

IO by the user. Based upon the answers to the proffered 
questions, the engine narrows the search to a solution 
set forth in one of the cases. Expert systems which 
utilize case-based knowledge bases have several short­
comings, particularly with respect to the question/an-

BACKGROUND OF THE INVENTION 

15 swer list. In order to function properly, the question/an­
swer list must be carefully crafted such that, based upon 
the answers to the questions, the engine is led to the 
correct solution. As a result, formation of the question-

1. Field of the Invention 
The present invention generally relates to an intelli- 20 

gent search engine for accessing associated on-line doc­
umentation and, more particularly, to an intelligent 
search engine for accessing associated on-line documen­
tation which incorporates a questionless case-based 
knowledge base therein. 25 

2. Description of Related Art 
Expert systems are comprised of two parts, a knowl­

edge base and an engine. Traditionally, the engine has 
either been a reasoning or inference engine which em­
bodies a problem-solving method or procedure and uses 30 
the knowledge in the knowledge base to construct a line 
of reasoning which leads to a solution for the problem. 
The most common line of reasoning used by an expert 
system involves the chaining, either forward, backward 
or a flexible mix thereof, ofIF-THEN rules. However, 35 
as knowledge of the domain for a particular problem is 
almost always incomplete and, has, therefore, a degree 
of uncertainty in the solution thereof, a rule may have 
associated therewith, a confidence factor ("CF") or 
weight. Alternately, using "fuzzy logic", the degree of 40 
uncertainty associated with a rule may be represented 
by a distribution of values. Using the CFs or uncertainty 
distribution, the inference engine is able to evaluate 
various lines of reasoning and provide probabilities of 
correctness for the various lines of reasoning. 45 

Typically, the knowledge base of an expert system is 
organized in a specific representational form for use by 
the inference engine. One such system, generally re­
ferred to as a rule-based system, arranges knowledge as 
a series of rules, each consisting of an IF part and a 50 
THEN part. The IF part lists a set of conditions in some 
logical combination. The piece of knowledge repre­
sented by the rule is relevant to the line of reasoning 
being developed if the IF part of the rule is satisfied. 
Consequently, the THEN part can then be concluded, 55 
or its action taken. 

A related representational form of a knowledge base 
which is more suitable for use in complex systems is 
generally referred to as a "case-based" knowledge base. 
In this format, knowledge is arranged as a series of 60 
discrete record entities commonly known as cases. Gen­
erally, a knowledge base would be provided with a case 
for each problem to be addressed by the associated 
expert system. Each case is structured to include a title, 
a description field, a list of questions and answers, and a 65 
solution. Various case-based systems which are similar 
to the system described above and which are presently 
commercially available include CBR Express and Case-

/answer portion of a case-based knowledge base is a 
critical element of the case building process which is 
very manpower intensive and often requires on the 
order of 70-80% of the total time required to build the 
knowledge base for an expert system. Due to the de­
mands required to build such a knowledge base, there is 
often insufficient manpower to fully test and fine-turn 
the expert system. 

Another problem with expert systems which incor-
porate a case-based knowledge base is that such systems 
have been traditionally used in the so-called "help­
desk" environment where the actual user of the device 
would verbally describe the symptoms over the phone 
to a trained technician at a remote location. The techni­
cian would then relay the questions generated by the 
expert system to the user. As the technician was much 
more familiar with both the expert system and the 
knowledge base, unclear or difficult questions could be 
explained to users with relatively little experience with 
the expert system. If, however, the expert system were 
installed in the user's computer system, it is entirely 
possible that the user would be unable to fully under­
stand the questions. Such questions, if improperly an-
swered, could potentially impede the expert system 
from being able to properly diagnose a problem. 

While it would be desirable to make such automated 
expert systems broadly available, the "ease of use" 
problem presented by the expert system's use of the 
question/answer list remains a serious impediment to 
acceptance of such systems by the general public. Thus, 
it can be readily seen from the foregoing that it would 
be desirable to provide a system having a questionless 
case-based knowledge base which will provide the user 
with a solution to a problem without requiring the user 
to correctly answer a series of questions generated by 
the system. Accordingly, it is an object of this invention 
to provide such a system. 

SUMMARY OF THE INVENTION 

In one embodiment, the present invention is of a 
system for accessing a topic stored as part of an on-line 
body of documentation. The system includes a proces­
sor-based intelligent search engine for accessing associ­
ated on-line documentation which includes a question­
less case-based knowledge base. The knowledge base 
contains a series of questionless case structures, each 
comprised of first, second and third fields. The first field 
contains a topic name, the second field, a description of 
the topic named in the first field and the third field, a 
pointer which provides a path to the second field. To 
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access the topic, the search engine selects the question­
less case structure which contains the topic. 

In one aspect, the system also includes a user inter­
face through which a natural language description of 
the topic may be input as a series of alpha-numeric 5 
characters, means for performing a search of the knowl­
edge base each time one of the series of alpha-numeric 
characters is input and means for identifying the ques­
tionless case structures which potentially contain the 
topic. In various further aspects thereof, the means for 10 
identifying the questionless case structures which po­
tentially contain the topic may include means for identi­
fying questionless case structures having at least one 
word, or a portion thereof, in the first or second fields, 
which matches the series of alpha-numeric characters, 15 
three consecutive alpha-numeric characters of the series 
of characters, or a numeric representation which falls 
within a pre-determined value of a numeric representa­
tion input by the user as part of the series of characters. 

In another embodiment, the present invention is of a 20 
system for determining a solution to a problem. The 
system includes a processor-based intelligent search 
engine for accessing associated on-line documentation 
which includes a questionless case-based knowledge 
base. The knowledge base contains a series of question- 25 
less case structures, each comprised of a title, a descrip­
tion of a particular problem and a solution to the partic­
ular problem. To solve the problem, the search engine 
selects the questionless case structure which contains 
the solution thereto. 30 

In one aspect, the system also includes a user inter­
face, through which a natural language description of 
the problem may be input the system as a series of alpha­
numeric characters. The intelligent search engine may 
also include means for performing a search of the 35 
knowledge base each time one of the series of alpha­
numeric characters is input and means for identifying 
the questionless case structures which contain potential 
solutions to the problem. In various further aspects 
thereof, the means for identifying the questionless case 40 
structures which contain potential solutions to the prob­
lem may include means for identifying questionless case 
structures having at least one word, or a portion 
thereof, which matches the series of alpha-numeric 
characters, three consecutive alpha-numeric characters 45 
of the series of characters, or a numeric representation 
which falls within a pre-determined value of a numeric 
representation input by the user as part of the series of 
characters. 

In yet another embodiment, the present invention is 50 
of a system for using on-line documentation to diagnose 
a problem. The system is comprised of a questionless 
case-based knowledge base, a user interface through 
which a description of the problem may be input the 
system as a series of alpha-numeric characters and an 55 
intelligent search engine which includes means for per­
forming a search of the knowledge base each time an 
alpha-numeric character is input thereto, means for 
identifying the questionless case structures which con­
tain at least one word, or a portion thereof, which 60 
matches the characters input the search engine and 
means for ordering the identified questionless case 
structures based upon the type and number of matches 
detected during the search. 

In one aspect thereof, the search engine further in- 65 
eludes means for separating the series of characters into 
one or more character strings and for performing first, 
second and third searches of the knowledge base each 

time an alpha-numeric character 1s mput the search 
engine. The first search identifies the questionless case 
structures containing a word, or a portion thereof, 
which matches one of the character strings input the 
search engine. The second search identifies the ques­
tionless case structures having at least one word, or a 
portion thereof, which matches three consecutive al­
pha-numeric characters of one of the character strings 
input the search engine. Finally, the third search identi­
fies the questionless case structures having a numeric 
representation which fall within a pre-determined value 
of a numeric representation input by the user as one of 
the character strings. 

In still yet another embodiment, the present invention 
is of a method for determining a solution to a problem 
using on-line documentation. First, a questionless case­
based knowledge base comprised of a series of question­
less case structures, each of which is comprised of a 
title, a description and a solution, is provided. A natural 
language description of a problem which is capable of 
representation by one or more strings of alpha-numeric 
characters is then determined. The questionless case­
based knowledge base is then searched for case struc­
tures which contain a match with one of the strings of 
alpha-numeric characters. One of the matching case 
structures is then selected as containing the most proba­
ble solution to the problem. 

In one aspect thereof, the strings of alpha-numeric 
characters which describe the natural language descrip­
tion of the problem are provided one at a time and the 
questionless case-based knowledge base searched each 
time a character is provided. Preferably, the question­
less case-based knowledge base is searched three times 
each time a character is provided, once to find case 
structures which contain exact matches to the character 
strings, a second time to find case structures which 
contain exact matches of three consecutive characters 
of the character strings, and a third time to fmd case 
structures which contain a numeric representation 
which differs from a numeric representation provided 
as one of the character strings by less than a pre-deter­
mined value. In another aspect, the case structure con­
taining the most probable solution to the problem is 
selected by ranking matching case structures in order of 
type and number of matches and selecting the case 
structure having the highest ranking for review. 

BRIEF DESCRIPTION OF THE DRAWING 

The present invention may be better understood, and 
its numerous objects, features and advantages will be­
come apparent to those skilled in the art by reference to 
the accompanying drawing, in which: 

FIG. 1 is a block diagram of an system for accessing 
on-line documentation constructed in accordance with 
the teachings of the present invention and incorporating 
therein an intelligent search engine and an associated 
questionless case-based knowledge base; 

FIG. 2 is an expanded block diagram of Detail A of 
FIG. 1 and illustrating the structure of a questionless 
case structure of the questionless case-based knowledge 
base of FIG. 1; 

FIG. 3 is a flow chart illustrating a method of access­
ing on-line documentation to diagnose a device using 
the intelligent search engine and questionless case-based 
knowledge base of FIGS. 1-2; and 

FIGS 4A-B illustrate first and second examples of 
typical questionless case structures used to determine 
solutions to problems detected by a user. 
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DETAILED DESCRIPTION 

Referring first to FIG. 1, a system 10 suitable for 
accessing on-line documentation in accordance with the 
teachings of the present invention will now be de- 5 
scribed in detail. As disclosed herein, the system 10 is 
suitable for various purposes which include the diagno-
sis of devices and/or systems, for example, a network 
printer, to provide a solution to an operating problem 
detected by a user of the network printer or other de- 10 
vice or system. It is further contemplated that the sys­
tem 10 is equally suitable for use as a tool for accessing 
a specific topic or topics within a database or other 
on-line documentation. 

The system 10 includes a processor-based intelligent 15 
search engine 12, which, for example, may be designed 
as an application suitable for use with the Microsoft 
Windows graphical user interface manufactured by 
Microsoft Corporation of Redmond, Washington, and 
an associated knowledge base 14 stored in memory. In 20 
response to the input, by the user of the device or sys­
tem, of a natural language description of a problem to 
be solved or a topic to be located, via user interface 16, 
for example, a computer keyboard or other conven­
tional user interface, the search engine 12 performs a 25 
search of the knowledge base 14 and identifies an "ac­
tion" or "solution" in response thereto. For example, if 
the system 10 is used to diagnose an operating problem 
observed by the user, the search engine 12 will search 
the knowledge base 14 to locate either a procedure to 30 
solve the operating problem or a location within the 
knowledge base 14 where additional information on the 
operating problem is located. Alternate! y, if the system 
10 is used to locate a topic within the knowledge base 
14, the search engine 12 will search the knowledge base 35 
14 and provide a location within the knowledge base 14 
where the topic is located. 

The knowledge base 14 is configured as a case-based 
knowledge base. By "case-based", it is intended to refer 
to a knowledge base 14 comprised of a series of discrete 40 
cases 18-1, 18-2, 18-N, each relating to a separate topic 
within the field to which the knowledge base 14 is di­
rected, stored in memory. For example, if the knowl­
edge base 14 is configured to diagnose problems within 
a network printer, cases 18-1 through 18-N would each 45 
contain a description of and a solution to a problem 
commonly occurring in network printers. Alternately, 
if the knowledge base 14 is directed to providing access 
to on-line documentation regarding a field of knowl­
edge, cases 18-1 through 18-N would each contain a 50 
description of a topic commonly associated with that 
field of knowledge. 

It is contemplated that, in one aspect of the invention, 
the intelligent search engine 12 and associated question­
less case-based knowledge base 14 may be manufac- 55 
tured from the processor based inference engine and 
associated knowledge base of an existing expert system, 
for example, CBR Express. To do so, the provided 
knowledge base should first be reconfigured such that 
all question/answer lists are removed from the pre- 60 
existing case structures, thereby converting the knowl­
edge base into a questionless case-based knowledge 
base. As the question/answer list provides the inference 
engine with a series of rules with which the inference 
engine arrives at a solution based upon the answers to a 65 
series of questions, absent the question/answer list, 
strictly speaking, the expert system may no longer be 
viewed as such. The utility program which permitted 

6 
the processor to arrive at a solution based upon the 
answers to a series of questions may then be disabled, 
thereby leaving the processor's searching capabilities as 
the primary function of the utility program. In this 
manner, the inference engine is effectively converted 
into a search engine. Furthermore, when operated in 
accordance with the procedure to be more fully set 
forth below, the search engine will be able to determine 
a solution to a problem based upon the results of a series 
of searches, thereby producing a search engine which 
may be considered an "intelligent" search engine. 

Referring next to FIG. 2, the structure of a case 18 
will now be described in greater detail. Specifically, 
each case 18 is comprised of three parts: a first (or "ti­
tle") field 20 used to identify the topic to which the case 
18 is directed, a second (or "description") field 22 
which contains the information which describes the 
topic to which the case 18 is directed and a third (or 
"solution") field 24, also referred to as the action field). 
Under certain circumstances, most often when the sys­
tem 10 is used to provide a solution to a problem, the 
solution field 24 may be an explicit instruction which, if 
followed, will correct the problem of concern. In most 
circumstances, however, the solution field 24 will iden­
tify where the information contained in the case is lo­
cated and provide a path to that information for the 
user. For example, by clicking on the solution field 24, 
the user is transferred to the description field 22. This 
type of solution will be appropriate where the solution 
to the problem requires a detailed explanation or where 
the system is being used to locate a topic within on-line 
documentation. 

Returning momentarily to FIG. 1, it should be noted 
that it is further contemplated that the cases 18 within 
the knowledge base 14 may either be of the exclusive or 
non-exclusive type. For an exclusive type case, for ex­
ample, case 18-2, the entire topic is located within the 
case itself. For a non-exclusive case, for example case 
18-1, a portion 19 of the topic is contained at a separate 
location within the knowledge base 14 accessible from 
the case 18-1 via path 21. Whether the cases 18 are 
arranged as exclusive or non-exclusive will depend on 
the purposes for which the system 10 is to be used, the 
amount of information to be incorporated within the 
knowledge base 14 and the technique by which the 
cases 18 are constructed. For example, if the system 10 
is to be used to provide solutions to problems, exclusive 
cases would be used where the desired solution is to 
provide a instruction of minimal length to the user or to 
provide a path to a description located within the case 
itself. Non-exclusive cases, on the other hand, would be 
used where the desired solution is to provide a path to 
a description located outside of the case. 

When the system 10 is used to access a topic within a 
database, the use of exclusive or non-exclusive cases 
would depend on whether the size of the various topics 
are such that the system designer would desire to limit 
the description field within the case structure. For ei­
ther proposed use of the system 10, non-exclusive cases 
would be particularly useful if it is necessary to limit the 
size of the description. For example, if the total amount 
of information relating to the problems/solutions or 
topics is so large that, if all of the available information 
were incorporated into the cases, the time required for 
the search engine 12 to search the knowledge base 14 
would be lengthened to an extent such that the perfor­
mance of the system 10 would be significantly affected. 
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The use of exclusive or non-exclusive cases may also 
vary depending on the manner in which the case struc­
tures are constructed. If the case structures are con­
structed by separating existing on-line documentation 
for an existing topic into the various fields which com- 5 
prises the case structure, it would be more efficient to 
construct exclusive cases. If, however, the case struc­
tures are built to provide paths for accessing specific 
topics within a much larger database, non-exclusive 
case structures would be preferred. Further information 10 
regarding a method for constructing a questionless case­
based knowledge base may be seen by reference to 
co-pending U.S. patent application Ser. No. 08/048,880. 

Referring next to FIG. 3, a method of solving a prob­
lem using the system 10 comprised of a intelligent 15 
search engine 12 and an associated questionless case­
based knowledge base 14 will now be described in 
greater detail. The method of the present invention 
commences at step 30 when the user begins the input, in 
natural language, of a description of an operating prob- 20 
lem to which a solution is desired. Typically, the de­
scription identifies one or more symptoms caused by the 
operating problem which is noticed by the user. For 
example, if the user of a network printer noticed that the 
ink was smeared on the printed sheets output by the 25 
printer, the user would load the system 10 into a com­
puter system, advance to the data entry screen, position 
the cursor to point to the symptoms entry field and type 
a description of the symptoms into the entry field. For 
the example described herein, possible descriptions of 30 
the problem could include "ink smeared on paper", 
"printed characters are blurry", or "print blurry". 

Proceeding to step 32, if a keystroke entering a char­
acter comprising part of the symptom is detected by the 
search engine 12, the method proceeds to step 34 where 35 
the search engine 12 initiates a search of the questionless 
case-based knowledge base 14. Specifically, the search 
engine 12 will conduct three searches of all of the cases 
18 stored in the questionless case-based knowledge base 
14. The first search conducted by the search engine 12 40 
is a "keyword" search during which all of the cases 18 
are searched for matches with a string of characters 
created by a series of keystrokes and separated from 
adjoining character strings by a space. The second 
search is a "trigram" search during which all of the 45 
cases 18 are searched for matches with a trigram cre­
ated by the immediately prior three keystrokes. A tri­
gram search is particularly useful to detect matches 
between a natural language description of a problem 
and a nearly matching description located in the cases 50 
18, for example, "blur" with "blurred" or "blurry". 
Trigram searches are also useful to detect matches be­
tween the input description and the cases 18 where the 
input description is misspelled. For example, a trigram 
search would detect a match between "smeer"and 55 
"smear". The third search is a "number" search where 
matches, within a pre-determined threshold value, be­
tween numeric characters input the data entry field and 
the case structures are sought. For example, if the 
threshold value were set at 10, the search engine 12 60 
would detect a match between any input value between 
90 and 110 and a value of 100, if contained in one of the 
cases 18. 

Returning momentarily to the example of a network 
printer producing blurry characters and where the user 65 
inputs the description "print blurry", the first, second 
and third searches described above would be conducted 
for each keystroke. The first search would be per-

formed on the keystroke "p" and would produce a 
voluminous number of matches. These would include 
all cases 18 which describe topics generally related to 
the "printer" or "processor", as well as other, more 
specific, cases, for example, the case which describes 
the POST ("power-on self test") procedure. 

Proceeding to step 36, the search engine 12 lists, in 
order of likelihood, the possible solutions to the input 
problem. More specifically, the search engine 12 re­
views the matches between the description of the prob­
lem input the search engine 12 and the matches detected 
between the input description and each case 18. The 
matching cases are then arranged in order of likelihood 
that the matched structure contains the correct solution 
to the problem. It is contemplated that various ranking 
procedures are suitable for use herein. Suitable proce­
dures may include quite straightforward ranking proce­
dures such as those where the cases are ranked based 
upon the total number of matches detected for each case 
or more complicated ranking procedures such as those 
where a different weight is assigned to each type of 
match and a composite score is calculated for each case 
based upon both the number and type of matches de­
tected by the search engine 12. 

Proceeding to step 38, if it is determined that there 
are additional keystrokes to be input the symptom field, 
the method returns to step 32 to await the detection of 
additional keystrokes. Most commonly, the user will 
continue to input keystrokes if additional keystrokes are 
necessary to complete a character string or if the rank­
ing of possible solutions produced by the prior key­
stroke has not yet produced a conclusive solution, i.e. a 
single solution that is ranked significantly higher than 
all other possible solutions listed. If additional key­
strokes are detected, the method again conducts first, 
second and third searches of all of the cases 18 con­
tained in the knowledge base 14, now using the descrip­
tion as modified by the additional keystroke, followed 
by a new ranking of the possible solutions to the prob­
lem. 

For example, in the present example, the next key­
stroke would modify the search field to "pr", a modifi­
cation of the search field which would significantly 
lower the ranking of the POST procedure topic. The 
third keystroke would modify the search field to "pri", 
thereby lowering the ranking of the various "proces­
sor" topics. The various printer topics would remain 
approximately equally ranked until the search field is 
modified to "print b" or "print bl". At this time, the case 
containing the correct solution will most likely be 
ranked higher than other printer related topics. In this 
manner, by continuing to input additional keystrokes 
related to a natural language description of a problem, 
the results of each search would be narrowed for each 
keystroke as an increasing number of matches between 
the search field and the case structure containing the 
correct solution are detected. Finally, at the completion 
of the search, the case structure containing the correct 
solution is ranked significantly higher than the others. 

Returning to step 38, if there are no more keystrokes 
to be entered into the search field, the user exits the 
search engine 12 and, proceeding to step 40, enters the 
questionless case-based knowledge base 14 where the 
cases 18 having solutions previously ranked at step 36 
may be reviewed by the user, for example, by clicking 
on the listed solution. 

Referring next to FIGS. 4A-B, case structure 42, 
which is directed to the topic of "blurs and smears" and 
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which contains the solution to the problem, and case 
structure 44, which is directed to the topic of "updating 
fonts" and which does not contain the solution to the 
problem may now be seen. As may be seen here, both 
case structures would produce numerous matches with 5 
the first character string "print" but only the case struc­
ture 42 would produce matches with the second charac-
ter string "blurred". While first and second case struc­
tures are illustrated in FIGS. 4A and 4B, respectively, it 
should be clearly noted that a knowledge base would IO 
typically include on the order of about 500 cases. These 
would include the following: 

Power On Self Test 
PDT Diagnostic 
Print Quality 15 
Paper Transportation 
Printer Operation 
Network Installation 
Network Configuration 
Network Performance 20 
Network Communications 
Application Software 
Printer Utility 
Print Enhancement Utility 
Operating Environment 25 
Printer Care and Maintenance 
Printer Configuration 
Printer Consumables 
Printer Customer Support 
Printer Glossary 30 

as well as others. 
Thus, there has been described and illustrated herein, 

a system which, by relying on a search engine to search 
an associated questionless case-based knowledge base, 
may be used to determine the solution to a problem or 35 
a location of a topic within a body of on-line documen­
tation, dramatically reduces the manpower required to 
construct such a system while simultaneously providing 
a system better suited for use by consumers and others 
having relatively little training in the operation of com- 40 
puters. However, those skilled in the art should recog­
nize that many modifications and variations besides 
those specifically mentioned may be made in the tech­
niques described herein without departing substantially 
from the concept of the present invention. Accordingly, 45 
it should be clearly understood that the form of the 
invention described herein is exemplary only and is not 
intended as a limitation on the scope of the invention. 

What is claimed is: 
1. A system for accessing a topic stored as part of an 50 

on-line body of documentation, comprising: 
a questionless case-based knowledge base, said ques­

tionless case-based knowledge base comprised of 
means for storing a series of questionless case struc­
tures in memory, each said questionless case struc- 55 
ture comprised of first, second and third fields, said 
first field containing a topic name, said second field 
containing a description of said topic named in said 
first field, and said third field containing a pointer 
which provides a path to said second field; 60 

a user interface, said user interface comprising means 
for inputting, as a series of alpha-numeric charac­
ters, a natural language description of said topic; 

a search engine coupled to said user interface and said 
questionless case-based knowledge base, said 65 
search engine comprising: 
means for performing a search of said questionless 

case-based knowledge base each time one of said 

series of alpha-numeric characters is entered into 
said search engine, via said user interface, as an 
input; 

means for identifying, each time one of said series 
of alpha-numeric characters is entered into said 
search engine as an input, said questionless case 
structures which potentially contain said topic, 
said questionless case structures identified based 
upon all of said alpha-numeric characters previ­
ously entered into said search engine as inputs; 
and 

means for selecting said questionless case structure 
in which said topic is stored; 

wherein said means for identifying, each time one 
of said series of alpha-numeric characters is en­
tered into said search engine as an input, said 
questionless case structures which potentially 
contain said topic further comprises: 
means for identifying said questionless case 

structures having at least one word, or a por­
tion thereof, in said first or second fields, 
which matches said series of alpha-numeric 
characters previously entered into said search 
engine as inputs; 

means for identifying said questionless case 
structures having at least one word, or a por­
tion thereof, in said first or second fields, 
which matches three consecutive alpha­
numeric characters of said series of alpha­
numeric characters previously entered into 
said search engine as inputs; and 

means for identifying said questionless case 
structures having, in said first or second fields, 
a numeric representation which falls within a 
pre-determined value of a numeric representa­
tion forming part of said series of alpha­
numeric characters previously entered into 
said search engine as inputs. 

2. A system for determining a solution to a problem, 
comprising: 

a questionless case-based knowledge base, said ques­
tionless case-based knowledge base comprised of 
means for storing a series of questionless case struc­
tures in memory, each said questionless case struc­
ture comprised of a title, a description of a particu­
lar problem and a solution to said particular prob­
lem; 

a search engine; 
a user interface, coupled to said search engine, said 

user interface comprising means for inputting, as a 
series of alpha-numeric characters, a natural lan­
guage description of said problem to said search 
engine; and 

said search engine coupled to said questionless case­
based knowledge base, said search engine compris­
ing: 
means for performing a search of said questionless 

case-based knowledge base each time one of said 
series of alpha-numeric characters is entered into 
said search engine as an input; 

means for identifying, each time one of said series 
of alpha-numeric characters is entered into said 
search engine as an input, said questionless case 
structures which contain a potential solution to 
said problem, said questionless case structures 
identified based upon all of said alpha-numeric 
characters previously entered into said search 
engine as inputs; and 
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means for selecting one of said questionless case 
structures as containing a solution to said prob­
lem; 

wherein said means for identifying, each time one 
of said series of alpha-numeric characters is en- 5 
tered into said search engine as an input, said 
questionless case structures which contain a po­
tential solution to said problem further com-
prises: 
means for identifying said questionless case 10 

structures having at least one word or a por­
tion thereof which matches said series of al­
pha-numeric characters previously entered 
into said search engine as inputs; 

means for identifying said questionless case 15 
structures having at least one word or a por­
tion thereof which matches three consecutive 
alpha-numeric characters of said series of al­
pha-numeric characters previously entered 
into said search engine as inputs; and 20 

means for identifying said questionless case 
structures having a numeric representation 
which falls within a pre-determined value of a 
numeric representation forming part of said 
series of alpha-numeric characters previously 25 
entered into to said search engine. 

3. A system for using on-line documentation to diag­
nose a problem, comprising: 

a questionless case-based knowledge base, said ques­
tionless case-based knowledge base comprised of 30 
means for storing a series of questionless case struc­
tures in memory, each said questionless case struc­
ture comprised of a title, a description of a particu-
lar problem and a solution to said particular prob-
lem; 35 

a search engine coupled to said questionless case­
based knowledge base; and 

a user interface coupled to said search engine, said 
user interface comprising means for inputting, as a 
series of alpha-numeric characters, a natural Ian- 40 
guage description of said problem to said search 
engine; 

said search engine comprising: 
means for separating said series of alpha-numeric 

characters into one or more character strings; 45 
means for performing a first search of said ques­

tionless case-based knowledge base each time an 
alpha-numeric character is entered into said 
search engine as an input, said first search identi­
fying said questionless case structures containing 50 
a word, or a portion thereof, which matches one 
of said character strings previously entered into 
said search engine as inputs; 

means for performing a second search of said ques­
tionless case-based knowledge base each time an 55 
alpha-numeric character is entered into said 
search engine as an input, said second search 
identifying said questionless case structures hav-
ing at least one word, or a portion thereof, which 
matches three consecutive alpha-numeric char- 60 
acters of one of said character strings previously 
entered into said search engine as inputs; 

means for performing a third search of said ques­
tionless case-based knowledge base each time an 
alpha-numeric· character entered into said search 65 
engine as an input, said third search identifying 
said questionless case structures having a nu­
meric representation which falls within a pre-

12 
determined value of a numeric representation 
forming part of one of said character strings 
previously entered into said search engine as 
inputs; 

means for identifying said questionless case struc­
tures which matches said alpha-numeric charac­
ters previously entered into said search engine as 
inputs; 

means for ordering said identified questionless case 
structures based upon the number of matches 
detected by said means for identifying; and 

means for selecting one of said questionless case 
structures as containing a solution to said prob­
lem based upon said ordering of said identified 
questionless case structures. 

4. A system according to claim 3 wherein said order­
ing means further comprises means for ordering said 
identified questionless case structures based upon the 
type of matches detected by said means for identifying. 

5. A method for determining a solution to a problem 
using on-line documentation, comprising the steps of: 

forming a questionless case-based knowledge base, 
said questionless case-based knowledge base com­
prised of a series of questionless case structures 
stored in memory, each said questionless case 
structure comprised of a title, a description of a 
particular problem and a solution to said particular 
problem; 

determining a natural language description of said 
problem, said natural language description of said 
problem comprised of one or more strings of alpha­
numeric characters; 

inputting, to a search engine, said one or more strings 
of alpha-numeric characters which describe said 
natural language description of said problem, one 
alpha-numeric character at a time; 

conducting first, second and third searches of said 
questionless case-based knowledge base each time 
one of said alpha-numeric characters is input into 
said search engine; 

said first search of said questionless case-based 
knowledge base searching for questionless case 
structures which contain at least one word, or a 
portion thereof, which exactly matches one of said 
strings of alpha-numeric characters previously 
input into said search engine; 

said second search of said questionless case-based 
knowledge base searching for questionless case 
structures which contain at least one word, or a 
portion thereof, which exactly matches three con­
secutive characters of one of said alpha-numeric 
character strings previously input into said search 
engine; 

said third search of said questionless case-based 
knowledge base searching for questionless case 
structures which contain a numeric representation 
which differs from a numeric representation form­
ing part of one of said alpha-numeric character 
strings previously input into said search engine by 
less than a pre-determined value; 

determining which of said matching questionless case 
structures contains a most probable solution to said 
problem; and 

selecting, for review, said matching questionless case 
structures determined to contain the most probable 
solution to said problem. 

6. A method for determining a solution to a problem 
according to claim 5 wherein the step of selecting one 
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of said matching case structures which contains the 
most probable solution to said problem further com­
prises the steps of: 

ranking said matching questionless case structures in 
order of type and number of matches with said 5 
searched character strings; and 

selecting said questionless case structure having the 
highest ranking for review. 

7. A method for determining a solution to a problem 
according to claim 5 wherein the step of selecting one 10 
of said matching case structures which• contains the 
most probable solution to said problem further com­
prises the steps of: 

assigning first, second and third weights to matches 
respectively determined by said first, second and 15 
third searches; 

determining a composite score for said matching 
questionless case structures based upon both num­
ber and type of matches detected; 

ranking said matching questionless case structures by 20 
said composite scores; and 

selecting said questionless case structure having the 
highest ranking for review. 

8. A system for determining a solution to a problem, 
comprising: 25 

a questionless case-based knowledge base, said ques­
tionless case-based knowledge base comprised of 
means for storing a series of questionless case struc­
tures in memory, each said questionless case struc­
ture comprised of a title, a description of a particu- 30 
lar problem and a solution to said particular prob­
lem; 

a search engine; 
a user interface, coupled to said search engine, said 

user interface comprising means for inputting, as a 35 
series of alpha-numeric characters, a natural lan­
guage description of said problem to said search 
engine; and 

40 

45 

50 

55 

60 

65 

said search engine coupled to said questionless case­
based knowledge base, said search engine compris­
ing: 
means for performing first, second and third 

searches of said questionless case-based knowl­
edge base each time an alpha-numeric character 
is entered into said search engine as an input, said 
first search identifying said questionless case 
structures containing a word, or a portion 
thereof, which matches one of said character 
strings previously entered into said search engine 
as inputs, said second search identifying said 
questionless case structures having at least one 
word, or a portion thereof, which matches three 
consecutive alpha-numeric characters of one of 
said character strings previously entered into 
said search engine as inputs and said third search 
identifying said questionless case structures hav­
ing a numeric representation which falls within a 
pre-determined value of a numeric representa­
tion forming part of one of said character strings 
previously entered into said search engine as 
inputs; 

means for identifying, each time one of said series 
of alpha-numeric characters is entered into said 
search engine as an input, said questionless case 
structures which contain a potential solution to 
said problem, said questionless case structures 
identified based upon matches between all of said 
alpha-numeric characters previously entered 
into said search engine as inputs and said ques­
tionless case structures identified by said means 
for performing first, second and third searches; 
and 

means for selecting one of said questionless case 
structures as containing a solution to said prob­
lem. 

* * * * * 
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