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An intelligent help system which processes information 
speci?c to a user and a system state is described. The system 
incorporates a monitoring device to determine which events 
to store as data in an historical queue. These data, as well as 
non-historical data (eg system state), are stored in a knowl 
edge base. An inference engine tests rules against the 
knowledge base data, thereby providing a help tag. Adisplay 
engine links the help tag with an appropriate solution tag to 
provide help text for display. 
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INTELLIGENT HELP SYSTEM 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci? 
cation; matter printed in italics indicates the additions 
made by reissue. 

This application is a continuation of Sen No. 08/223,620 
?led on Apr 6, 1994, now abandoned, which is a Reissue of 
Ser. No. 07/562,046 filed onAug. 2, 1990, issued as US. Pat. 
No. 5,103,498 on Apr. 7, 1992. 

COPYRIGHT NOTICE 

A portion of the disclosure of this patent document 
contains material which is subject to copyright protection. 
The copyright owner has no objection to the facsimile 
reproduction by anyone of the patent document or the patent 
disclosure as it appears in the Patent and Trademark Of?ce 
patent ?le or records, but otherwise reserves all copyright 
rights whatsoever. 

FIELD OF THE INVENTION 

This invention relates to help systems for computers; 
more speci?cally, it relates to help systems that aid a user of 
a computer by providing context sensitive help. 

BACKGROUND OF THE INVENTION 

In order to operate a computer effectively, a user must 
master a number of commands and data formats. One 
usually accomplishes this by spending hours reading printed 
user documentation and/or by using trial and error tech 
niques. 

Computer-aided help system have been developed to 
provide on-line assistance to computer users. In response to 
a request by a user, those systems display help information 
on the display screen of the computer. Simple help systems 
always start with the same display, regardless of the 
circumstances, and the user must enter speci?c information 
to ?nd help for his or her particular situation. More advanced 
help systems display context-sensitive help. Context 
sensitive help systems determine what particular part of an 
application program the user is in. Then help information is 
displayed that is relevant to this user location. 

While such context-sensitive help systems represent an 
advancement over simple help systems, they have numerous 
limitations. Such systems are usually tightly coupled to an 
application program; they must rely on the application 
program to keep track of and store the context. Further, since 
these systems are limited to displaying help information 
based upon program location, they will always return the 
same help information for a given location regardless of how 
the user got there. While such systems provide the conve 
nience of on-line help, the help information they provide is 
nothing more than a user’s manual correlated with a given 
program screen or function. As a result, these help systems 
tend to be of limited utility to the user who cannot speci? 
cally identify the problem or who has “lost his way.” 

SUMMARY OF THE INVENTION 

The invention recognizes a need for an intelligent help 
system which processes information speci?c to the user’s 
history, such as tasks he or she has successfully executed 
(and how many times) or has had previous help with, and 
information which de?nes a state of a machine and a state of 
a programmed application. 

According to the invention, an intelligent help system for 
aiding the user of a computer program is provided by 
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2 
maintaining an historic queue and using arti?cial intelli 
gence techniques to select help information based on user 
directed events and the current state of the system. In 
particular, user-directed activities are monitored and stored 
in the historical queue inside a knowledge base. System 
states are also monitored and stored. The knowledge base is 
then used by an inference engine to isolate the speci?c kind 
of help that a user needs. Thus, the user is given assistance 
upon request which is appropriate to that user’s level of 
understanding or experience and the current activities that he 
or she has executed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram of a computer system in which 
the invention may be embodied. 

FIG. 2 is a block diagram of a computer software system 
used in the preferred embodiment. 

FIG. 3A illustrates the processing of user-directed events 
and system states into help information. 

FIG. 3B is a ?ow chart of the general methods of the help 
system. 

FIG. 4 is a ?ow chart of a query by the monitoring device. 
FIGS. 5A—B are a ?ow chart of the methods of the event 

interpreters. 
FIG. 6 is a ?ow chart of the methods for processing 

events. 

FIG. 7 is a ?ow chart of the methods for identifying a task. 
FIG. 8 illustrates the rule taxonomy of the invention. 
FIG. 9 illustrates frames and slots for the storage of 

knowledge. 
FIGS. 10A—B are a ?ow chart of the methods for proving 

rules. 
FIG. 11 illustrates the operation of the display engine. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

Referring to FIG. 1, the preferred embodiment of the 
invention is implemented on a computer system 100 having 
a central processor 102, a system memory 103, a display 
device 105, a keyboard 106, a mouse 107, a disk memory 
108, an I/O controller 101, and interconnecting means 110, 
such as a system bus. In the preferred embodiment, a Tandy 
1000 series computer (Tandy Corporation of Ft. Worth, Tex.) 
is used as the system 100. 

Referring to FIG. 2, a computer software system 200 is 
shown for programming the computer system of FIG. 1. 
Software system 200 is stored in system memory 103 and on 
disk memory 108. System 200 programs the central proces 
sor 102 to display a graphic user interface (GUI) on display 
monitor 105. In the preferred embodiment, help system 204 
is implemented in the Tandy DeskMate environment 203 
which provides a software interface 205 between a user 206, 
a computer application 202, and an operating system 201. It 
will be apparent, however, that one of ordinary skill in the 
art, informed by this speci?cation, could implement the 
invention in other operating environments. 

In the preferred embodiment, an arti?cial intelligence 
(AI) paradigm is used to deal with knowledge which may be 
vast and uncertain, leading to multiple solutions for a given 
situation. An AI model has the ability to learn or infer more 
knowledge from what it already knows. Thus, if a user 
requests help and the help system cannot reach a solution, 
the system can get further information from the user and 
then remember the situation; the next time that that situation 
occurs a solution can be given without querying the user 
again. 
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Referring to FIG. 3A, help system 300 of the preferred 
embodiment comprises a monitoring device 320 for collect 
ing data generated in response to user-directed events and 
system states 310, a knowledge base 330 for storing data 33! 
along with a help information database 335 used to deter 
mine the best help to give, an inference engine 340 for 
interpreting data 331 and help information database 335 in 
knowledge base 330, and a display engine 350 for presenting 
appropriate help information 360 on display device 105. 
Data 331 comprises an historical queue 332 and a state data 
333, while help information database 335 comprises a 
plurality of rules 334 and text 336. 

FIG. 3B is a How chart illustrating the general methods of 
help system 300. In step 351, user-directed events and 
system states are monitored. User-directed events are the 
activities that a user performs in an application program, for 
example, saving a ?le in a paint application or copying a 
block of text in a word-processing application. The system 
state comprises a machine state and an application-speci?c 
state. In step 352, the information collected in step 351 is 
stored as facts or data 331 of knowledge base 330. 
Speci?cally, sequential user-directed events are stored in 
historical queue 332 and knowledge about the system is 
stored as state data 333. In step 353 if a user requests help 
(e. g., pressing F1 key), then in step 355 inference engine 340 
tests known data 331 against help system rules 334. 
However, if no help is requested in step 353, the routine 
loops back to the monitoring step 351. 

Knowledge base 330 stores heuristics in the form of rules. 
Rules 334, such as those used in step 355, are premise 
conclusion statements prede?ned by an application devel 
oper which guide inference engine 340 in selecting an 
output. For example, suppose a user is in a Text (word 
processing) listbox and no ?les are selected. A rule that 
would check this is: 

if 
no ?les 

runninglistbox TEXT 
then 

help remove text 

This rule attempts to “?re” by proving its premise, “no ?les.” 
First, it checks the known data 331 in knowledge base 330. 
If this is not in data 331, it checks for other rules with this 
premise as their conclusion. Next, if in step 356 a match is 
found, the corresponding rule ?res in step 357. In step 358, 
in response to the particular rule that ?red, a conclusion is 
asserted and appropriate help information 360 is displayed. 
The format of rules in this embodiment is described here 
inafter with reference to FIG. 8. 

Monitoring device 320 and its functions will now be 
described in detail. While monitoring device 320 tracks or 
monitors user input, it has processing capabilities. It may 
assert data in knowledge base 330 after identifying a 
sequence of one or more events or states. It may remove or 

retract data concerning states which are no longer true, or 
reasserts a new value for old data. It keeps track of the 
number of times an activity has successfully been completed 
by a user. 

Monitoring device 320 monitors different types of 
information, including machine states, application speci?c 
states, and historical information. The machine state 
includes current system level, such as within an application 
or accessory, running a component, or at the desktop inter 
face. An accessory is an application that may “pop up” over 
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4 
another application. Examples of accessories include a pop 
up calculator, calendar, or alarm. A component is a graphic 
element that a user interacts with to display and accept 
information from a user. For example, the components in a 
dialogue box include radio buttons, push buttons, and edit 
?elds. The menubar is also a component. 

Monitoring device 320 also monitors application-speci?c 
states (application speci?cs), including information unique 
to an application, and component states, including informa 
tion within the current machine state which is either appli 
cation speci?c or general; since components such as radio 
buttons are generated in the same way, regardless of whether 
the component is used at the application level or general 
level, information about component states is also generated 
in a uniform manner. For example in all applications which 
have a menubar, choices are obtained by selecting an item 
off the menu. 

Monitoring device 320 also tracks historical information 
which indicates the completion of a task for which help has 
been de?ned. This data is stored in historical queue 332. A 
successful completion indicates that the user no longer needs 
help in performing that task. More speci?c help information, 
rather than general information, can be given as the user 
gains more experience with a program. 
The structure of historical queue 332 will now be 

described in detail. For each entry, an entry type is stored. 
For example, when a user runs a dialogue box, monitoring 
device 320 adds a dialogue box entry (CMPiDLGiBOX) 
into historical queue 332 and then stores corresponding 
edit?eld, listbox, radiobutton, iconbutton and checkbox 
information. Each entry into historical queue 332 can be of 
variable length, depending on the type of entry made. A 
unique “return code” is assigned to each component, thus 
facilitating the distinction between components. A far 
pointer to an entry’s structure (e.g., dialogue box, 
component, and/or menubar structures) is stored to allow 
direct access to that structure. Following this, dialogue and 
component information is copied. The format used can be of 
variable length. A subentry ?ag is de?ned to indicate when 
there is a subentry. For example, a component may still be 
running while the menubar is processed, therefore, the 
menubar is part of a single entry. If the ?ag is set to a value 
of true, then any subentry data is stored. Another ?ag is 
de?ned to indicate the user keystrokes that occurred during 
the entry. This enables the system to determine, for example, 
whether the user has begun entering data into a dialogue 
box, or if he chose help immediately. The name of the box 
and menu entries, such as DLGBOX, MSGBOX, 
LISTBOX, or MENU, is stored to distinguish one box from 
another. Athird ?ag is de?ned to indicate the user keystrokes 
that occurred before invoking help. This enables the system 
to determine what the user was doing in the application. 

Variables which manipulate historical queue 332 are 
de?ned as follows: 

ihmiHelpQ: the 500 byte queue, there is one in each task 
data area of the Core Service Routine (CSR). 

ihmiTOP: the physical start of the HelpQ buffer. 
ihmiENDQ: the physical end of the HelpQ buffer. 
ihmistartiptr: pointer to the ?rst entry in the queue, 

(which is last historically). 
ihmicuriptr: pointer to the ?rst byte of the last entry in 

the HelpQ. 
ihmiend ptr: pointer to the last byte of data entered into 

the HelpQ. 
ihmisaveiptr: the ptr value of the last entry made, saved 

because an invalid ptr is entered into the HelpQ as a 
NULL. 
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ihmimenuiptrl: double Word pointer to the current 
member. Updated each time mb draw is called. 

The data structure of the queue may be summarized as 
follows: 

dW—offset of previous entry 
dW—type 
dW—return code 

dW—struct ptr—offset 
dW—struct ptr—segment 
db—# subentries 
db—length of name 

db(?)—name of dlg box, msg box, menu, listbox 
db—key?ag—any mouse or key events before entry? 
db(?)—subentry data 
db—key?ag—any mouse or key events during entry? 
dW—length of information copied or 0 
In the preferred embodiment, the monitoring of informa 

tion occurs at different places in softWare system 200. All 
state changes that result in the execution of dialogue and 
message boxes are monitored. In DeskMate environment 
203, commands are entered by the user through a menubar 
and are processed by event interpreters, Which check for 
menubar changes. In addition, the application programs 
themselves may indicate state changes in their respective 
Working areas. 

DeskMate environment 203 is divided into the folloWing 
hierarchy of level changes, thus simplifying the monitor’s 
task of updating information: 

1. Top Level to application/accessory or menubar/ 
component; 

2. Application to accessory or menubar/component or 
return to top level; 

3. Accessory to menubar/component or return to applica 
tion or top level. 

Speci?c information is required as to the folloWing states: 
application is running or has quit; Which application is 
running; accessory is running or has quit; Which accessory 
is running; dialogue box is running or has quit; message box 
is running or has quit; component is running or has quit; 
menubar menu has been pulled doWn or has returned; user 
at desk top; if user not at top level, the level attained prior 
to the current one. The variable “level” takes the value of 
DeskTop, Menubar, Dlgibox, Messageibox, Infoibox, or 
Component. The monitoring can obtain the state changes by 
getting the address calls from DeskMate environment 203 
Which indicate a function call to an application program or 
resource. 

FIG. 4 illustrates hoW monitoring device 320 queries for 
the address of calls it is interested in. In DeskMate envi 
ronment 203, applications call core service routines (CSR) 
to run components and dialogue, information, and message 
boxes. A menubar interpreter handles the processing of the 
menubar. Therefore, independently of an application, the 
calls Which change the structures that the application is 
using can be monitored to keep track of information 
changes. 

Thus, the steps are as folloWs. In step 401, an entry call 
is made to a core service routine. In step 402, the component 
type is identi?ed and then compared With a list of compo 
nents that monitoring device 320 is interested in. In step 403, 
if the component is listed in the table, then in step 404, 
monitoring device 320 takes the application’s parameters 
and its structure pointer to copy data from Within the 
application’s structures. The structures are not modi?ed. 
Upon exit of the service and before control is returned to the 
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application, at step 405 monitoring device 320 again 
accesses data in the structures, this time for the purpose of 
historical information updates. 

Since a distinction may be made betWeen applications and 
accessories, a variable “program” is de?ned to indicate 
Which particular program is running. Program takes the 
value of the program name, Which is the same identi?er for 
help information database 335 associated With the applica 
tion or accessory. 
TWo event interpreters pick up menubar changes. The 

menu selected is important for the state, While the item 
returned is important for the history. A high-priority event 
interpreter picks up the menubar changes When help is 
requested, and a loW priority event interpreter Will make all 
changes from the menubar’s return code. The high-priority 
interpreter examines events ?rst before any further process 
ing by the DeskMate system. On the other hand, the loW 
priority interpreter examines events after they are processed 
by the DeskMate system. 

FIGS. 5A—B illustrate the method of the events interpret 
ers. In step 501, the application registers the menubar With 
monitoring device 320. At step 502, if the user has selected 
the F1 (help) key, then at step 503 the state information is 
updated according to What level the system is operating at 
(indicated by the variable “level”). If level equals Zero in 
step 504, then the menubar is the last thing changed, 
therefore a menubar update is needed. At step 505, the 
menubar interpreter makes an update. But if “level” is not 
Zero, then step 505 is skipped. At step 506, the loW priority 
interpreter checks the event type. If, at step 507, it is 
menubar (level=menubar), then in step 508 the loW priority 
interpreter does a history update, performed by taking the 
return code and comparing its value With the menubar 
menus. The string corresponding to the return code is the 
item of interest. At step 509, the routine loops back to step 
501 to aWait another F1 keystroke. 
The rules associated With the functions of the above 

components are Written such that if a component has a title 
string, this string is used to identify its help source. If a 
component does not have a title string, then the name of the 
component Will be used as its identi?er. 

Since all applications use the features of DeskMate envi 
ronment 203, standard representation of data 331 and rules 
334 is possible. For example, the folloWing variables can be 
used to indicate events and states: 

menu.selected 
menu.item.selected 
dlg.box.running 
dlg.box.focus 
msg.box.running 
cmp.running 
listbox.item.selected 
checkbox.item.selected 
Application-speci?c information is obtained by having 

the application assert data into the current state data 333 in 
knoWledge base 330. The application accomplishes this by 
making a call to an “Assert” function With the parameters 
“variable” and “value,” Which are pointers to strings. The 
variable should match a variable in the rule premise, i.e., the 
rule must be de?ned beforehand. An application should 
assert any historical information related to its unique state 
con?guration. Application data are removed from the cur 
rent state data 333 by the application once those data are no 
longer true by calling a “Retract” function. Although the 
applications may directly assert data into knoWledge base 
330, they do not determine What help to give. Instead, they 
supply the inputs for this determination. 



US RE37,431 E 
7 

Historical information is obtained by using a user’s ID. to 
index the user’s unique historical information. This histori 
cal information is updated at the end of a task completion. 
For example, When the user has successfully executed a 
copying function, monitoring device 320 recogniZes this by 
checking that the user has selected “text” and then selected 
“copy” from the ?le menu. Having determined that the user 
has mastered this task, monitoring device 320 updates the 
user’s historical information. For historical information 
associated With the application’s speci?c data, the applica 
tion updates the information itself by calling the function 
UpdateHistory With a parameter pointing to a string repre 
senting the activity just completed. 

FIG. 6 summariZes the method for processing the events 
from the event interpreters. At step 601, events are processed 
by examining the mouse coordinates and event type and 
value. In step 602, events are identi?ed by trying to “?re” or 
trigger a rule that Would make a data assertion or retraction 
into knoWledge base 330. These rules represent all condi 
tions that must be true for data to be asserted or retracted. If 
a rule ?res in step 603, then the event is identi?ed, step 604. 
If the rule does not ?re, then the event is not identi?ed, step 
605. 

FIG. 7 illustrates the approach used in step 602 (FIG. 6) 
to identify a task (sequence of events). In step 701, a key or 
mouse event is examined. In step 702, if the event does not 
match the ?rst premise line in any rule associated With the 
system level, then the event is discarded in step 704. 
OtherWise, in step 703, all rules that ?re are placed on an 
Agenda, Which represents the most likely task(s). At step 
705, the rules are approved or disproved by examining the 
next key or mouse events that come in. If all the rules in the 
Agenda fail at step 706, then the ?rst key analyZed is 
discarded and the next key is used to search for neW rules, 
step 708; otherWise in step 707, the Agenda is cleared and 
the procedure loops to step 701 to examine the next key/ 
mouse event. 

Since the information monitored is dependent upon the 
machine state level, the data generated are divided according 
those levels. Monitoring device 320 attempts to assert data 
Which apply to a given level. Each application or accessory 
can be considered as a distinct object (as a level) Which 
performs certain activities, some of Which are common to 
other objects. Therefore, it is convenient to divide the 
monitor’s data structure into “frames.” A frame contains the 
activities that each application is capable of, With current 
values and historical information. The frames have slots for 
storing the data used by the rules or a pointer to another 
frame. 

In the preferred embodiment, user input and system state 
are analyZed by monitoring device 320 for passage as data 
to knoWledge base 330 for storage. Commands are de?ned 
for controlling this How of data to and from knoWledge base 
330. Data are stored in frames through the Assert command. 
Old information is deleted With the Retract command. A 
query is made to knoWledge base 330 to attain information 
through a Query command. Previous data are asserted by a 
Reassert command. 

Knowledge base 330 comprises formal (traditional data 
base information) and informal (heuristic) knoWledge Which 
is rule based. FIG. 8 demonstrates the rule taxonomy. At the 
loWer level of the rule hierarchy 800 is a single rule 804 
de?ning a pattern-to-action goal. The pattern is knoWn as the 
left-hand side of a rule, While the action is the right-hand 
side. The rules use the common logical operators AND, OR, 
and NOT, as Well as Boolean operators such as IF, THEN, 
and ELSE. In addition, the key Word TEST indicates that a 
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comparison needs to be made. The right-hand side of a rule 
can have an ELSE clause, an assertion, a retraction, another 
rule, or a procedure call. For example, in the rule: 

IF a THEN b, ELSE c 

b could be an assertion Which Would add data b into data 
331; multiple data assertions are possible. A retraction 
Would delete data b from data 331: 

IF a THEN (RETRACT b). 

“Another rule” may be imbedded as folloWs: 

IF a then b, IF (TEST (=bc)) THEN d. 

An example of a procedure call Would be: 

IF a THEN (CALL HelpTutorial(a)). 

Linked Rules 803 are a linking betWeen rules Which share 
the same conclusion. This is a design implementation 
intended to make the inference process easier by knoWing 
alternative solution paths. Rule Groups 802 group rules With 
a common purpose. For example, rules With a conclusion 
indicating What speci?c help to give are all rules determin 
ing the goal state. A group can have an (optional) priority 
identi?er so the most important or most speci?c rules can be 
tried out ?rst When searching. This does not imply that a rule 
group Will be left out of a search. Rules Classes 801 are a 
further conceptualiZation of rules. They separate individual 
knoWledge bases, each having a unique identi?er by Which 
it is distinguished. This identi?er can be used by a set of 
control rules Which use the machine state information to 
indicate knoWledge base access. 
The premise of each rule also contains formal or informal 

knoWledge. The informal knoWledge becomes formal When 
a rule ?res successfully. The formal knoWledge is stored in 
and accessed from knoWledge base 330 in frame structures. 
Frames can be made up of other frames, Which can also be 
shared. With this data structure, it is possible to access only 
the frame associated With the current state information When 
monitoring device 320 is updating the user’s historical 
information. The frame’s slots are like any linked list, except 
they represent actions and attributes of an object or concepts 
that the frames represent. Since frames indicate the relation 
ship betWeen a user’s activity and the associated heuristics 
used to interpret that activity, it is easy to access only 
relevant information. FIG. 9 illustrates a frame 901 With its 
related slots 902. 

Rule Classes 801 are made up of pointers to the variables 
and values in the frames. The slots Which contain another 
frame are really another group Within a rule class. In a 
frame-based reasoning system, one selects the frame to 
prove by ?lling in slot values. The slots contain the rules. 
The successful completion of a frame yields a solution. 

BEGIN.RULECLASS 

BEGIN.RULEGROUP 

IF 
( <variable> IS <value> ) 

( NOT( <variable> IS <value> ( TEST (<variable> EQ <#> THEN 














