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INTELLIGENT HELP SYSTEM
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 1in the Patent and Trademark Office patent file or
records, but otherwise reserves all copyright rights whatsoever.

FIELD OF THE INVENTION .
‘This invention relates to help systems for computers;
more specifically, 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 techniques.

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 hélp 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 specific information to find 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
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sen5|t|%§ n&é m 1ocat10n, they will always return the same help
5 information for a given location regardless of how the user: got
there. While such systems provide the convenience 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
10 the user who cannot specifically identify the problem or whb has

‘"lost his way."

- ' . SUMMARY OF THE INVENTION
The invention recognizes a need for an intelligent help
15 system which processes information specific 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 defines a state of a machine and a state of a programmed
appllcatlon. '
20 Accordlng to the invention, an intelligent help system
for aiding the user of a computer program is provided by
maintaining an historic queue and using artificial intelligence
techniqu'es to select help information based on user-directed
_ events and the current state of the éystem. In particular, user-
25 directed activities are monitored and stored in the historical
queue inside a knowledge base. System staﬁes are also monitored
and stored. The knowledge base is then used by an inference
engine to isolate the specific kind of help that a user needs.
Thus, the user is given assistance upon request which is
30 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. 1l is a block diagram of a computer system in'which
35 the invention may be embodied. . '
' Fig. 2 is a block diagram of a computer software system
used in the preferred embodiment.
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Figs. 5A-B are a flow chart of the methods of the event
interpreters. ' .
Fig. 6 is a flow chart of the methods for processing
10 events. _ _
Fig. 7 is a flow 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
15 knowledge. ' -
Figs. 10A-B are a flow chart of.the methods for proving
rules. ' o - : o
| Fig. 11 illustrates the operation of the display
engine. - |
20
DETAILED DESCRIPTION OF THE PREFERRED EMBQDIMENT
Referring to Fig. 1, tﬁe 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,
25 :q keyboard 106, a mouse 107, a disk memory 108, an I/0 controller
101, and interconnecting means 110, such as a‘sysfem bus. In the
preferred embodiment, a Tandy 1000 series computer (Tandy
Corporation of Ft. Worth, Texas) is'used as the system 100.
Referring to Fig. 2, a cbmputer software system 200 is
30 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 processor 102 to display a
graphic user interface (GUI) on display monitor 105. -In the
preferred embodiment, help system 204 is implemented in the Tandy
35 DeskMate environment 203 which provides a software interface 205
between a user 206, a computer application 202, and an operating
system 201. Sufficient detail is appended regarding beskMate
environment 203 to enable an understanding of the invention.




‘. WO 92/02880 PCT/US91/05062

| ocati on.
advancenent

limtations.

10

15

20

25

30

35

Wi I e such context-sensitive help systens represent an
over sinple help systens, they have nunerous
Such systens are usually tlghtﬂy coupled to an

(Appendix, DeskMate System Overview and DeskMate = System

‘Architecture). It will be apparent, however, that ‘one of

ordinary skill ih the art, informed by this specification, could
implement the invention in other operating environments.

 In the preferred embodiment, an artificial 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 al:éady knows. Thus, if a user regquests

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 solutlon
can be given without guerying the user agaln.

' Referring to Fig. 3A, help system 300 of the preferred
embodiment comprisés a monitoring device 320 for collecting data
generated in_response to user-directed eVents and system states
310, a knowledge base 330 for storing data 331 along with a help
information database 335 used to determine the best help to give,

~an inference engine 340 for 1nterpret1ng data 331 and help

information database 335 in knowledge base 330, and a display
engine 350 for presentlng appropriate help information 360 on
display device 10S5. ~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 flow 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 file 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-specific state. 1In
step 352, the information collected in step 351 is stored as
facts or data 331 of - knowledge base 330. Specifically, -
sequential usér-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
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which guide inference englne 340 in selectlng an output. For
example, suppose a user is in a Text (word processing) listbox
and no files are selected. A rule that would check this is:
' if ' '

10 no files

LIRS 13 running.listbox TEXT
N i ' then '

WL ¥y et e i

help running text
This rule attempts to "fire" by proving its premise, “no files."
15 First, it checks the known data 331 in knowledge base 330. 1If

: i. 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 fires in step 357. 1In step 358, in
P response to the particular rule that fired, a conclusion is
! _20 asserted and appropriate help information 360 is displayed. The
:p .; format of rules in this embodiment is described hereinafter with
;i 'ij: reference to Fig. 8. |
12 léj. ' Monitoring device 320 and its functions will now be .
15 § described .in detail. While monitoring device 320 tracks or
2 25 monitors user input, it has processing capabilities. It may -
al ~€lf_ | assert data in knowledge base_330 after identifyihg a sequence
ts ;' of one or more events or states. It may remove or retract data
he r?:' concerning states which are no longer true, or reasserts a new
or . ; value for old data. It keeps track of the number of times an
<k 3> 30 activity has successfully been completed by a user.
te ?;f ' Monitoring device 320 monitors different types of
In _:;' information,_ including machine states, application specific
as - states, and historical information. The machine state includes
Y, current system level, such as within an application or accessory,
sue ; 35 running a component, or at the desktop ‘interface. An accessory
33, X is an applicstion that‘may “pop up"” over another application.
nen 2. Examples of accessories include a pop-up calculator, calendar, or
nst ¥ alarm. A component is a graphic element that a user interacts

with to display and accept information from a user. For example,
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5 unigque to an application, and component states, including
information within the current machine state which is either
application specific or general but generated in the same way in

any application. For example, in all applications which have a

menubar, choices are obtained by selecting an item off the menu.

10 Monitoring device 320 also tracks historical

information which indicates the completion of a task for which

"help has been defined. This data is stored in historical gqueue

-332. A successful completion indicates that the user no longer

needs help in performing that task. More specific help

15 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

20 320 adds a dialogue box entry (CMP_DLG_BOX) into historical queue

332 and then stores <corresponding editfield, 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

25 each compdnent, 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
30 variable length. A subentry flag is defined 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 flag is set to a value of true,
then any subentry data is stored. Another flag is defined to

35 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
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keystrokes that occurred before 1nvok1ng help. This enables the

system to determine what the user was doing in the application.
Variables which manipulate historical queue 332 are

defined as follows:

ihm HelpQ: the 500 byte gueue, there is one in each task data

area of the Core Service Routine (CSR)

ihm_TOP: the physical start of the HelpQ buffer.

ihm_ENDQ: the physical end of the HelpQ buffer.

ihm_start ptr: pointer to the first entry in the queue, ( which
is last hlstorlcally)

ihm_cur_ptr: - pointer to the first byte of the last entry in the
HelpQ. ) '

ihm_end_ptr: pointer to the last byte of data entered into the
HelpQ. '

ihm_save_ptr: the ptr value of the last entry made, saved
because an invalid ptr is entered into the HelpQ as a NULL.

ihm _menu ptri: double word pointer to the current. menubar.
Updated each time mb _draw is called.
The data structure of the queue may be summarized as
follows: ' o
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 - keyflag - any mouse or key events before entry°
db(?) - subentry data )
db - keyflag- any mouse or key events during entry?
dw - length of information copied or 0

In the preferred embodiment, the 'monitoring of
information 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,
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~states into help information. Fig. 3Bis a flow chart of t he
"~ general nethods of the help system 8 Fig. 4is a flowchart of a
query by the nonitoring device;, Figs. 5A-B are a flow chart of

the met hodsCOMMARESe\ATR EMt&THdGt By's. the user thrgldh ia memumechand cdre
the ”EthOdSprEeEE@Qﬁ§§'Qﬁent interpreters, which check for menubar changes.

In addition, the application programs themselves may 1nd1cate
state changes in their respective working areas.

5 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/éccessory or
menubar /component; .
10 2. Application to accessory or menubar/component or
return to top level; | _
3. Accessory to menubar/component or return to
application or top level.
Specific information is required as to the following
15 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
20 user not at top level, the level attained prior to the current
one. The variable "level" takes the value of DeskTop, Menubar,
Dlg _box, Message_box, Info_box, or Component. The monitoring
can obtain the state chahges by getting the address calls from
DeskMate environment 203 which indicate a function call to an
25 application program or resource. )

Fig. 4 illustrates how monitoring device 320 queries
for the address of calls it is interested in. In DeskMate -~
environment 203, applications call core service routines (CSR) to
run components and dialogue, information, and message boxes. A

30 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. 1In step 401, an entry

35 call is made to a core service routine. In step 402, the
component type is identified and then compared with a 1list of
‘components that monitoring device 320 is interested in. 1In step
403, if the component is listed in the table, then in step 404:
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service and before control is returned to the application, at
5 step 405 monitoring deviée 320 again accesses data in the
structures, this time for the purpose of historical information
updates. ' _
Since a distincfion may be made between applications
and accessories, a variable “program" is defined to indicate
10 which particular program is running. Program takes the value of
the program name, which 1is the same identifier for help
information database 335 associated with the application or
accessory. . _
Two event interpfeters pick up menubar changes. The
15 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
20 events .first before any further processing 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
interpreters. 1In step 501, the application registers the menubar
.25 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 thiné
30 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 1low priority
interpreter checks the event type. If, at step 507, it is
menubar (level = menubar), then in step 508 the low prlorlty
** 35 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
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conput er Sof Evapeseyst Ene2@Bukines lovpsl bachr agr smaapwgsd:haocwmﬁteramﬂtmm
of Fig. 1. of t system 200 is stored in system nenory 103 and on di sk
menory 108 §¥§£aﬂ§§00 prograns the central processor 102 to display a
graphi c user interfaceThéUnules caspdaiated withiahe fumctiensrefethed above

enbodi ment,, %@ﬁ&ﬁ’t@m@e L it TRe NBRE £ i ! hffT%“gﬁo%ﬁékyR{e has a title

envi r onnent I'Ch pI’OVI des a software interface 2 tween a user
a conput & appriiogyi SRIZEtrIRG abs opeedt tag idpatdfivouts helpf Fepcre. If a

detail is apaef sﬁehegaaagggneesmwee EN¥i QBB 203, teheﬂabirfe aflame of the
under st andi ng the 1 nvention.
component will be used as its identifier.
Since all applications use the features of DeskMate
environment 203, standard representation of data 331 and rules
10 334 is possible. For example, the following variables can be
used to indicate events and states:

menu.selected
menu.item.selected
~dlg.box.running

15 dlg.box.focus
msg.box.running
cmp.running
listbox.item.selected
checkbox. item.selected.

20 Application-specific 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

25 match a variable in the rule premise, i.e., the rule must be
defined beforehand. An application should assert any historicél
information related to 'its unique state configuration.
Application. data are'removea from the current state data 333 by

the application once thosé data are no longer true by calling a.-§

30 “"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. _

' Historical information is obtained by using a user's

35 I.D. to index the user's unique historical information. This.

‘historical information is updated "at the end of a task
completion. For example when the user has successfully executed
a copying function, monltorlng device 320 recognizes this by
checking that the user has selected "text" and then selected

40 Vcopy" from the file menu. Having determined that the user ha®

mastered this task, monitoring device 320 updates the user's
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historical information. For historical information associated
with the application’s specific data, the application updates the -
information'itself by calling the function UpdateHistory with a
parameter pointing to a string representing the activity just
completed. _

Fig. 6 summarizes the method for processing the events
from the event interpreters. At step 601, évents are processed
by examining the mouse coordinates and event type and value. In
step 602, events are identified by trying to "“fire" or trigger a
rule that would make a data assertioh or retraction into
knowledge base 330. These rules represent all conditions that
must be true for data to be asserted or retracted. If a rule
fires in step 603, then the event is identified, step 604. If
the rule does not fire, then the event is not identified, step
605. | | | |

Fig. 7 illustrates the approach used in step 602 (Fig.
6) to identify a task (sequence of eﬁents). In step 701, a key
or mouse event is examined. In step 702, if the event does not
match the first premise line in any rule associated with the
system 1level, then the event is discarded in step 704.
Otherwise, in step 703, all rules that fire 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 first 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 accdrding
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

e 'Syéteﬁ{déve?viewr“and DeskMate “System T
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Data 331 copptiasearen stoxtedt | dal fiwmes 3through the Assert command. 0ld
information is deleted with the Retract command. A query is made
to knowledge base 330 to attain information ~through a Query
10 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 defining a
15 pattern-to-action qoa'l. ' 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 comparison needs to be made.
20 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;
25 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: 7
IF a then b, IF (TEST (= bc)) THEN d. ;
30 An example of a procedure call would be: ' 7

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

35 alternative solution paths. Rule Groups 802 dgroup rules with a
common purpose. For example, rules with a conclusion indicating
what specific help to give are all rules determining the goal

state. A group can have an (optional) priority identifier so the
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knowledge base access.

The premise of each rule also contains formal or
10 informal knowledge. The informal knowledge becomes formal when
a rule fires 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
15 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 1list, except they represent
actions and attributes of an object or concepts that the frames
represent. Since frames indicate the relationship between a
20 user's activity and the associated heuristics used to ‘interpret
that activity, it is €asy to access only relevant information.
Fig. 9 illustrates a frame 901 with its related slots 902.

Rule Classes 801 are made up of pointefs 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
filling in slot values. The slots contain the rules. The
successful completion of a frame Yields a solution.

The syntax for writing the rules is:

BEGIN.RULECLASS

<id>

BEGIN.RULEGROUP

<id>

. IF

35 ( <variable> IS <value> )

o ( <value> ) _
( NOT( <variable> IS <value> ))
( TEST (<variable> EQ <#> ))
THEN

40 ( <value> )

END.RULEGROUP
" END.RULECLASS This Sheet Has Been Re
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5 held“@&%?@ﬂ*?ules 334. Fbﬁever, if no help is requested In step 353,

routine | oops back to the nonitoring step 351.

stores heuristics in the formof rules. Rul¥ 334, such as those used in
step 355, are prem se- . . S .
By way of illustration and not limitation, the rules

1 the
Know edge base 330

may be coded as data structures (illustrated in the C language):

o TR */
5 /* Premise is a structure containing a single premise @ */
/* of a rule. It is made up of the string itself, the * /
/* type of data it is, and the possible values it can */
/* hold. */
[ *=—— ———— e ———— */
10
struct Premise
R ¢
char #*pVar;
char *pValueSet;
15 . char #*pValue;
' };
[*—- S ————————— e * /
/* Premises is a structure for maintaining a linked - * /
20 /* list of all the premises (strings) in a single rule */
¥ e - */
struct Premises
25 struct Premise *pPremise;
int Size;
struct Premises *pNext;
Yi '
30 [ %= e ———— e L
/* RuleClass is a structure of all RuleGroups that can */
/* associated with one another in searching * [
/%= —mmmmem e ——mmmmmmm- —————=- */
35 struct RuleClass
struct RuleGroup *pRuleGroup;
int NumberOfGroups;
int ID; -
40 .struct RuleClass #*pNext;
' };
/%= ——-=-me- -=== —=*/
- /* RuleGroup is a structure containing all rules that */
45 /* are considered to be associated in searching * /
/% - - -*/
struct RuleGroup
50 - struct Rules *pRules;
int NumSubGroups;
int Priority; .
struct RuleGroup *pNext;.
}i
.55 .N
/* */

/* Rules is a structure containing all the rules within */
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toncl uSi on statenents predefined by an application develo |
nfer@ﬂb@zgﬂgﬂhe 340 in selecting an out put. For'exaan§Eﬁ£ﬂ%%UB§ﬁ§ user
s in a Text (word processing) listbox and no files are selected. Arule
hat woul d check this is: if 15 no files

“unni ng. | i st box TEXT - .. then hel p running text This
‘ul e attenpt/s tzo Riflie @rdupprihengean sbereimgelatnétf abeeciakiedst , it/
thecks the krowithatone33nothdmow edge base 330. If this is not in dgta
331, it chegRs-—-or—-ot-her—rtteswtirthts—prenrse-as-therr-conctusi-om*/
glext, if in step 356 a match is found,. the corresponding rule fires in step
57. 115 step 3%&rugt Rtkrmse to the particular rule that fired, a

onclusion is aslserted and appropriate help_information 360 is dlsplayed
he struct LinkedRules *lenkedRules,

char *pConclusion;
struct Rules *pNext;
10 Yi

/* LinkedRules is a structure for maintaining a linked */
/* list of rules which all have the same conclusion. 2 */-
/* rule is made up of premises (structure) a conclusion */

15 /* (string) and a why statement (string) explalnlng */
/* why a rule succeeded. * /
/* - - e et o e e et e e e e o e e e e e */
20 struct LinkedRules

struct Premises *pAllPremises;
struct LinkedRules *pNext;

Yi
25
/* -— ——————————— */
/* Query is a structure for maintaining a linked list */
/* of all the queries for information (strings) in the */
© /* knowledge base. _ */
30 [ F e ———————————— - e e e e e e e e */
struct Query
q _
: ‘char *pFact;
35 char *pAsk;
' char *pSet;
struct Query *pNext,
}i _ _
40 - The inputs to knowledge base 330 are the data
collected by monitoring device 320. The outputs of

knowledge base 330 are data 331 and rules 334 which
inference engine 340 selects for examination. and help
information text 336 which display engine 350 processes.

45 Rules 334 are predefined by the application developer. The
' frames indicate the relationship between the ‘user's
activity and the associated heuristics- used to interpret

that activity, thus making it easier to access only the
information  needed. The knowledge—based rules are

50 structured so that obvious associations between rules can

-_____________
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f or mat Jp.ru €s In this enbodinent is described hereinafter with reference
to Fig. 8. Monitoring device 320 and its functions will now be .
described in detail. Whi | e nonitoring devi 320 tracks or monitors user

input, it has processin bj It I assert jn g
base 330 after ié’&n&%@ﬁzﬁ’ﬁ%edqu‘é%%if%f kgﬁ‘té’lg.?&ﬁor%gg\/_eagf&sascfrﬁg#g?&sgl ?he
may renove or regesdigndand ddvecamfienences cEromi thoseerndesonger true, or
reasserts a new value for okrfedabice |Ing2RES J4ACInthrblec B8R0 4] MBAa
an activity has successfully been conplete Q{ a user, Rbnltorlng
device 320 noniudes 334 fiay dnowlgqas bage 30 roe@ivm, aikelndsagukaeni £

states, gpplicatipge HRe&,figr Y bS]l PIYei By Oddied! £b P REFBL i RBormdBeon in
nmachi ne state includes current sgsten1|eve|, such as within an apgglcatlon
nt,

or accessory, r@Fde¥y 2 SBLukiophe dasiih RFrRke¥ERd. empadiment,
accessory is an jgifiidetitid o8nghfit NBWo " ppRrdResOIesindOlahebasdkRatr@ath@ining

method. This method starts with a goal state (a particular

kind of help) and tries to prove it by reaching initial

10 known data. ' ) o
As Figs. 10A-B illustrate, the steps used by

inference engine 340 are as follows. In step 1001,
knowledge base 330 is accessed according to the system

state's level. In step 1002, depending on the system

15 state, a group of rules {goal) is selected from knowledge
base 330 and used as an hypothesis. Next in step 1003 an

attempt is made to prove each rule's conclusion by proving

its premise. If, in step 1004, the premise examined is the
conclusion .of - another rule, it is pushed onto a stack
20 (last-in first-out structure in system memory 103) and an
attempt is made to prove the other rule's premise in step
1005. In step'loos, if a premise is proved, it is assertéd
into a working fact or data list at step 1007. Otherwise
if the premise fails, a search is made in step 1008 for a
25 rule with the same conclusion, which inference engine 340
will then try to prove. In step 1008, when all the
premises in the rule have been proved, the rule has fired
"and the conclusion can be asserted at step 1010. 1In step
1011, this,process is repeated until there are no more goal
30 states to analyze or until no solution is found. In the
latter case, knowledge base 330 is incomplete, therefore,
inference engine 340 queries the user for more information

or else explains to the user that no help is defined for

the particular scenario. _
35 _ The inputs to inference engine 340 are data 331
and rules 334 contained in knoWledge base 330. Some of
" rules 334 control other knowledge bases which can be
selected. Inference engine 340 first examines rules 334
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to select the proper rule class 801. Since the groups 802
under the class 801 indicate if théy are goal states,
engine 340 can also indicate which rules will be used as
hypotheses. Flnal output from inference engine 340 is a
help "tag" that indicates a particular help solution. In
addition, the engine creates a temporary output of data
asserted while proving the rules.

Display engine 350 is an interface between
the output of inference engine 340 and help text 336 giving
the user easy access to the most useful. help topics.
Display engine 350 provides general to in-depth help to a
user. It processes the 1nference engine's help tag to
provide context-sensitive help. In addition, the help
1nformatlon itself has tags which are used by display
engine 350 to locate further help information. This allows
a user to select specific help from a subset of help
information.

The help information data structure used by
display . engine 350 is defined for each

appllcatlon/accessory and system resource interfaces. Help

that is repeated across multiple applications is divided
into groups. The help information which is given is
individualized for novice, 1ntermed1ate, and advanced
users. A display format is used which allows a user to
select a single item of help from a suggested list, allow
the user to continue selecting help until he wants to quit,
and allow the user to search through the Help Topics for a
particular topic. _ .

The structure bylwhich the help information is
accessed and stored is classified according to
application/accessory or system component (requires
specific name identification, not type), experience level
of user, kind (autodetect or user-invoked), and topic
identifier. For example, a help structure (in C language)
can be:

struct Help Source {
int Subject;

int Kind; —_—

int HelpLevel;
char *pTopicString }; ThisSheet Has Been

T
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t he, corr%’c?ngezr{toés%(_)n a di al ogue box include radio  buttons, push buttons,
and edit fields. The nenubar is also a conpopgnt. Moni tori ng
device 320 al so nonitors application- speci f?g states (application
-specifics), including information unique to an application, and conponent

‘states, includi %iéﬁo‘g?ti)gnfﬂigénb he current nmachine state which is
“either application specific or generaft "but dgenerated in the sane way in any

application. For exanple, in al |Suljjgdteqent thi TEXBaSUBSTAEHEEAN, choi ces

are obtained by selecting ggddem of fedig) "ESUAUTO Moni t ori ng
devi ce 320 al so tracks hi storei%al informati on whi ch indicates the

conpl eti%n of a task for which hel p HalPeRYelcranad. tehNOVESEa is stored
in historical qugwe 332. A succespbpliceplialyg on igwlifatiesg t hattéhe usee o
| onger needs h?%é# %n gerfonning that task. More specific help -

i nformation, rat¥PSthERCY8Reral information, can be given as the user

gai ns .nore experience W th Referxirdn to Fig. 11, the processing of help
' information in display engine 350 will now be described in
10 detail. Help information database 335 ‘is a database
containing text 336 and rules 334 fields, i.e., help
information text 336 is linked to help information rules
334. 1In addition, a tag 1102 is provided for representing
the solution that a rule produces. Display engine 350
15 matches tag 1102 with a solution tag 1101 from inference
| engine 340. The correSponding text (from text 336) is the
actual text sent as help information 360 to display device

105.
The organization of rules 334 is as follows. It
20 contains the following fields: Grp, Rule#, Porc#; Var#,
Vaf, Val, Bind, KeyW, and Q#. Grp is a rule group. Group
0 is always the group in which rules are placed that will
give a solution. If these rules cause any other rules to
fire, these rules are in another group. Rule# is the
25 =~ number of the rule. The rules are sorted by rule nﬁmber,
because one may want to try to fire one rule before
another. PorC# is a premise or conclusion number. The
records in the table are also sorted by PorC#. The
conclusion is number 0 because it is the first thing pulled
30 out of the table when inference engine 340'starts to fire
a rule. (This is because it is doing backward chaining--
start with the conclusion, and then prove the premises).
Var# is an identifier for the engine to do faster
_ searching. Each new variable added to the table has a
35 unique identifier. The variables are DeskMate components,
like a dialog box. Var, the variable field, is a string
representing a variable for which a value is expected such
as "running.cmp" (DISABLED FIELD). Value is the string
field which contains a value. If the value is the current
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gnubar i s proceysker timdicdiag tthe npaghliions (NOT) of a premise, or a

TEST or CALL. TEST will do number comparisons, and assumes
the value string field is a numerical value. _CALL is used
to execute a pre-defined function. The parameters of the
function are placed in the value field. Q# is the number
in gueue 332 for which a premise line test applies. If the
gueue number equals 0;-it is assumed the premise does not
use predefined data.

While the invention is described in some detail
with specific reference to a single preferred embodiment
and certain alternatives, there is no intent to limit the
invention to that particular embodiment or those specific
alternatives. For example, one skilled in the art could
implement such a help system in another interface:
eﬁvironment or without any interface environment.
Backward-chaihing is but one of many possible AI techniques
used to process data and rules, other possible technigques
include forward-chaining and rule-value methods. Input
device is not limited to a keyboard and a pointing device
but contemplates any means by which data enters a computer,
such as by voice recognition. Help information is not
limited to a specific medium but instead includes any
conveyance of help information, such as graphical
representations. The true scope of the invention is

defined not by the foregoing description but by the
following claims. '

_.—-———’——.P-——‘———.-

heet Has Been Replac

" T

oW be described in detail. For
entry type is stored. For exanple, when a u

éyyigﬂbnltoring devi ce 320 adds a di al ogue box en???y?%gﬁ?ﬁyﬁé BOX)
t o historical queue 332 and then stores correspondi ng editfield,

radi obutton, iconbutton and checkb®x information. Each entry
it 0 hi storical queue 332 can be of 'variable | ength, depending on the type

“entry made. one fR%dde Mariableddhans the RRfdHs® ldnsh stsaratst , Bing




n PCT/US91/05062
part of WP?FW&F%O entry. If the flag is set to a value of true, then any
subentry data is stored. Another flag is defined to indicate the user
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di al ogue box, or¥H

1. In a computer system, a method for aiding a user of a
computer program, said method operating independent of said
5 . computer program, comprising the steps of:
storlng a help information database;
monitoring a series of user-dlrected events from an
input device; '
generating data .indicating said series of user-
10 directed events; |
storing said generated data in a knowledge base;
stofing a plurality of rules for analyzing said
generated data to determine appropriate help information;
detecting a request for help information from the
15 user; - ' '
testing said rules against said generated data using
an inference engine; ’ |
selecting in response to said testing step appropriate :
help information from said help information database; and
20 _ ) displaying said selected help information to the user.

2. The method of Claim 1, wherein said monitoring step
further comprises monitoring a system state.

25 3. The method of Claim 2, whefein said monitoring a systenm
state step further comprises monitoring a machine state, an
‘application state, an accessory state, and a component
‘state. '

30 4. The methéd of Claim 1, whefein said monitoring step
further comprises the steps of: | '
.registering an appiication's menubar;
checking if the user has reguested help;
updating a state information; and
35 updating a menubar.

5. The method of Claim 1, wherein said testing step
comprises the steps of:

~ This Sheet Has Been Re‘i

~ AWAR T

A




/- DLGBOX, MSGBOX, LI STBOX, or Is stored to distin B ﬁg from
hnot hWO 924028801 d fl'aﬂlul\ﬂu m nd| cate the user %ﬁ ?ﬁ@?
goccurred before invo enables t he systen1to det er m ne what
fihe user was doing in th app||cat|on

Vari abl es whi ch mani pul ate
hi storical queue 332 are defined as folloms. i hm. Hel pQ the 500 byte
#jueue, there is one(a) esEletbbhgdframarssidfplhedlaty S viwkeRoat ifiicrst
1.CSR). i

Brys cal ond SEQUR BTG 6F $aFPebpfhatig, £ Beid eh%&%ﬁ??f?“?‘f’f. k-

poi
ntry in the qlmﬁcte(dvmvehts,

(b) proving each rule in said first group of rules;

i; 5 (c) if a rule is proved, storing said rule as a proved
g rule: together with a plurality of proved rules; and

g: (d) repeating steps (a)-(c) for a subsequent group of
%’ rules until a rule is proved.

g

) 10 6. The method of Claim 5, wherein step (b) comprises
%' matching a premise from each of said first group of rules
%ﬁ with said generated data.

% 7. The method of Claim 5, wherein step (c) comprises:

% - 15 if a rule iS'proved, storing said rule as a proved
% rule together with a plurality of linked proved rules.

g 8. The method of Claim 1, wherein said generating data step
% comprises dgenerating an historical queue of said user-~
% 20 directed events.

% ;

g 9. The method of Claim 1, wherein sald rule storing step
% comprises storing premlse—concluSLQn statements from said
§ help information database.

£ 25

% 10. The method of Claim 1, wherein said aisplaying step

comprises displaying textual help information to the user.

11. The method of Claim 1, wherein said displaying step

30 comprises displaying graphical help information to the
user.
12. The method of Claim 1, wherein said testing step
comprises testing said rules against said generated data
35

using a backward-chaining inference engine.

8
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5 14; In a computer'system, a method for aiding a user of a

computer program, said method operating independent of said

computer program, comprising the steps of:
storing a help information database;
storing a knowledge base for maintaining data;
10 identifying a series of user-directed events;
if said identified series is unknown to said knowledge
base, asserting in said knowledge base data for indicating
said unknown identified series;
_ if said identified series contradicts said knowlédge
15 base, retracting in said knowledge base data - which
contradicts said identified series; -
if said identified series is already known to said
'knpwledge base, reassérting in said knowledge base data for
indicating said already known identified series;

20 - storing a plurality of rules for analyzing said.

knowledge base to determine appropriate help information;
detecting a request for help information from the
user;

25 | an inference engine; _
_ 'selecting in response to said testing step appropriate
help information from said help information database; and
displaying said selected help information to the user.

30 : 15. A help information system for aiding a user comprising:
| a computer having a processor and a memory;
a display device coupled to said computer;
an input device coupled to said computer;

monitoring means coupled to the input device for

35 - monitoring a sequence of user-directed events and for
generating data indicating said events;

a knowledge base coupled to said monitoring means and

_—_—___________________'_-—-————-—‘
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In the preferred

"dw - length of |nfornat|on copled or ,
“enbodi nent, the | tori.n |nf (o] f-feren L aces
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203, and a help information database for storing said
appropriate help information; '

5 - inference engine means, coupled to said Kknowledge
base, for applying said rules to saig data to generate an
inference engine output; and

display engine means, coupled to said inference engine
and coupled to said help information database, for
10 interpreting said infefence engine output to select
appropriate help information for display by said dlsplay
device to the user.

16. The system of Claim 15, wherein said monitoring means
i5 further comprises means for monitoring a system state.

17. The system of Claim 16, wherein said means for

monitoring a system state comprises means for monitoring a

machine state, an application state, an accessory state,
20 and a component stéte. ' '

18. The system of Clainm 15; wherein said monitoring means
comprises a plurality of event interpreters.

25 . 19. The system of Claim 15, wherein said knowledge base
further comprises an historical queue. .

20. The system of Claim 15, wherein said inference engine
means comprises backward-chaining inference engine means.

30
21. The system of Claim 15,'wherein said inference engine
means comprises forward-~chaining inference engine means.
22. The system of Claim 15, wherein said help information
35 comprises textual help information.

23. The system of Claim 15, wherein said help information
. . —‘—/

comprises graphical help information.
. BamRWTwmi
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24. A help information system for aiaing a user comprising:

a computer having a processor and a memory;

an input device coupled to said computer;

a knowledge base, coupled to said memory, for
maintaining data; ' '

a plurality of rules, coupled to said memory, for
analyzing said knowledge base; |

means, coupled to said memory, for identifying a |

series of user-directed events from said input device;
means, coupled to said memory, for updating said
knowledge base with sa1d identified series;

means, coupled to said ‘memory, for detecting a request
for help information from the user;

a help information database, coupled to said memory,
for selecting appropriate help information;

an inference engine, coupled to said hemory, for
festing said rules against said knowledge base to generate
a help solution tag;

a display engine, coupled to said memory, for
selecting help information from said help information
database using said help solution tag;'and

a display for displaying said selected help
information to the user.

25. The system of Claim 24, wherein said means for updating
said ' knowledge base comprises programming means for
instructihg said procéssor to perform the steps of:

if said identified series is unknown to said knowledge

base, asserting data in said knowledge base data for

indicating said unknown identified series;
if said identified series contradicts said knowledge

.base, retracting in said knowledge base data - which

contradicts said identified series; and _
if said identified series is already known to said

knowledge base, reasserting in said knowledge base data for

indicating said already known identified series.

T
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E farcgy of Ievel changes t hus si |fy|ng the nonitor's task of updating
Hgbr mat 3132/02880 1. Top -~ el OF 14 0 application/accessory . or
megnbar/ conponent 2. Application-to accessory ®CT/US91/05062
nerﬂbar/conponent or return to top |evel; 3. Accessory to

mefiubar / conponent o r return to appllcatlon or top | evel .
{lflc information is required as to the follow ng states: appllcation S
rugni ng or has quit; which application is running; accessory is running or
ha§: qui t; which accessory i s running; dialogue box is running or has quit;
megsage box is running or has quit; conponent is running or has quit;
nmefiubar nmenu has been pul | ed down or has returned; user at desk top; if

£r not at top level, the level attained prior to the cur rent one. The
vaiiable "level" takes the val ue of DeskTop, Menubar,

"

_ - | 102 -'
I (\j (;r_ ' 103
lf _CONTROLLER I p:%gmA o YR

- OR | MEMORY

KEYBOARD MOUSE {: DISK —)

| _ MEMORY
e
106 07 B
| 108
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g'bok' Message .box, 1nfo_box, q@ggg%ﬁ 4 The nonitoring can obtain
the st awo 92702888s by getting the addre ¥ from DeskMat BCIAUSIHARG

3 which indicate a function call to an applicati'on program or resource.
g. 4 illustrates how nonitoring device 320 queries for the address of:
calls it is interested in. I n Deskiate environnment 203, applications

'II core service routines (CSR) to run conponents and di al ogue. ,

formati on, and nessage boxes. A nenubar interpreter handles the
pfoceSS|ng of the nenubar. Therefore, independently of an application,
;ge calls which change the structures that the application is using can be

nitored to keep track of information changes. Thus, the steps
aﬁe as follows. In step 401, an entry call is made to a core service

uti ne. In step 402, the conponent type is identified and then conpared
mnth a list of conponents that nonitoring dEVI§B 320 is interested in. In
sﬁep 0

3 20

@
i
¢ v
.
i

OZE(@?ETI'\I/\!IG | 203| | ~205

- I B
N
o by
DESKMATE % USER
g Z
202 &
] ~ HELP SYSTEM | | S N
| APPLICATION g
PROGRAMS
;:, - 204
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1f the conponent is listed in the table then in step 404,
PLAC%I@[{ %ET SHEET 3 PCTNUS91/030620
levi ce RS t he application's parameters and its

i. | | | 310
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s;Fucid | to copy data fromwithin the application's structures.
o Sflodh]

The struc

cpontrol is returned to the applicati on,
again accesses data

historical information updates.

b¢tmeen applications and accessories
indi cate which particular programi
t he program nanme, which is the sane

d&tabase 335 associated with the applicati

in the structures,

not nodi fied. Upon eSHEE ©0F the servi ce aRATHES21/65062

at step 405 nonitoring device
this tinme for the purpose of

320

Since a distinction may be nade

a vari abl

runlﬁE@N Pro

Wprogrant
am takes the val ue of
hel p i nformation

n or accessg

is defined to

? Two
se ected is inportant

eyent interpreters pick up menubar_changesy The
for the state, while the itemretfirn =1y or the history. A

hi gh-priority event interpreter pjc %;ﬁ;ﬂgﬁg% é%;ﬁﬂj changes when help is
requested, and a | ow AND SYSTEESJTS

_ _ . STATES o

. | - | l rJ" 352

' ' UPDATE

- KNOWLEDGE BASE

1

353

IF 354
USER - FALSE ~
'REQUESTS >—u_g

LOOPD

HELP

355
(\J
TEST

'KNOWN DATA

!

FALSE

Gl DR S pde o et L

TRUE ~ 357
FIRE RULE
358\
2

ASSERT B |
CONCLUSION v
AND DISPLAY > Q REIURN)

"HELP
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¥y eturn code.

I nterpreter
The high-priority interpreter exam nes event

| re
bny fuW@&2/4388%essi ng by the DeskMat e ¥EtsePR 14 On t he ot hsei}cé{ynsgf“#ﬁé?

owpriority interpreter exanm nes events after they are processed by the
DeskMat e system

will

meke all . changes fromthe menubar's

Figs. 5A-B illustrate the nethod of the

vents interpreters. 1In step 501, the application registers the nenubar
¥|th noni toring device 320. At step 502, if the user has selected the

1 (help) key, then at step 503 the state information is updated according
fo what |evel the systemis operating at (indicated by the variable
Elevel ). If l'evel equals zero in step 504, then the menubar is the |ast

thing changed,

ﬁenubar i nterpreter

t herefore a nmenubar u ded. At step 505, the
makes an updat e. Eﬂncég JhevelY is not zero, then step:
At step 506, 'th I %WOI’I I nterpreter checks the

505 i s skipped.
event type. I f,

Iy Yt

at step 507, it is 401

|

MAKE ENTRY CALL

¢ ~

LOOK UP
COMPONENT TYPE

402

FALSE

COPY APP'S
PARAMETERS

405\_"1 «
| UPDATE HISTORICAL
INFORMATION

( RETURN )
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1

;_.5

Jes a histor
i s val W® %/0
cpde is the itemof interest. At
step 509,

= nmenubar), then in
update, perfornmed b
he menubar nenus.

step 508 the low prirority interpreter
y taking-the return code and conparing

The Sbleegor GgT T €5PONdi NOpER/USH /65064 N

the routine | oops back to step 501 to await another F1

Q . BEGIN. )

501
s

APP REGISTERS
THE MENUBAR

1

502

F
F1_(HELP) FALSE.
REQUESTED

503
~
UPDATE _

SIATE INFORMATON]
v ' —
XSOA |
F |

P FALSE

IS ZERO

. rJ’sos
UPDATE
MENUBAR
506 <
H vy '
CHECK EVENT
" TYPE

FIC. 5A

-
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keystroke. The rul es associated with the functions @h{‘ﬂ%ﬁ{fﬁl\@
cohrponernw® 927628801 t t en such that if a conpEgrentr has a title s

sfring is used to identify its help source. |f a conponent does not have a
;Ltle string, then the nane of the conponent wll
i

be used as its.
lentifier. Since all applications use the features of DeskMate
envi ronnent 203, standard representation of data 331 and rules 334 is
péssible. For exanpl e,

the follow ng variables can be used to indicate

eyents and st ates: nmenu. sel ect ed

nenu. i t em sel ect ed
dllg. box. runni ng ' dl g. box. f ocus 5g . box. running
crnp. runni ng ' '
|
i 507

IF
* MENUBAR

FALSE

508

DO HISTORY
UPDATE

AU

LOOP Fog
NEXT F1

AT A A LTI v s T T T
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gt box. item selected checkbox.item sel ect ed _

Ap¥l i catyweyegpmssoef i ¢ i nformation is obt a'g_%gida By spavi ng the aPET/USA/@5062
aspert data into the current state data I N knomﬁedge base 330. The
application acconplishes this by making a call to an "Assert” function with
the paraneters "variable" and "value," which are pointers to strings. The
vawi abl e should match a variable in the rule premse, 1i.e., the rule nust
be fdefined beforehand. An application should assert any historical
|n§ornat|on related to its wunique state configuration. Application
datia are renoved fromthe current state data 333 by the application once
thdse data are no longer true by calling a "Retract" function. Al t hough
the applications may directly assert data into know edge base 330, they do
not; determ ne what help to .give. Instead, they -supply the inputs

for’. this determnination.
C BEGIN )

601
) 4 r\j

EXAMINE MOUSE
COORD'’S, EVENL.
TYPE AND VALUE

~ ¢
TRY TO FIRE o
RULE IN KB

P e Lo it

g g

1

s

EVENT NOT
IDENTIFIED

RPN

R W

L

EVENT IDENTIFIED

Com)

RS R T e e B
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Hi sgorical information is obtained by using a user's |I.D. [
s uniwo2102880ri cal information. This historical i nforrFrrgile %&5062
updéted at the end of -a task conpletion. For exanple, when the user
- hasisuccessfully executed a copying funglGhee fyoni tori ng devi ce 320

? recanlzes thls by checking that the user has selected "text" and then

sel dct ed "copy” fromthe file nenu. erm ned that the user has

rrastered this task noni toring device 320&& t es\t he user's

- (701
~

i

- | | - EXAMINE KEY
- OR MOUSE EVENT

l | 702 o
DISCARD THIS
KEY/MOUSE EVENT

PLACE ALL RULES
THAT FIRE ON
- "AGENDA'

705 — >

APPROVE OR
DISPROVE RULES
BASED ON NEXT

EVENT

708
| DISCARD FIRST
KEY/MOUSE EVENT

| I | CLEAR *AGENDA"
i - AND EXAMINE
B | | NEXT EVENT

( LOOP FOR \ .
NEXT EVENT
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-hi tbf}cal i nformati on. For hlstorlcal i nformati on associated with t

|i catyweygyoseeeci fic data, the applicaji®nsepdates the i nfBgﬁﬂtjﬁ;?}ﬁoﬁq(‘gel f
yt calling the function UpdateH story with a paraneter pointing to a string
bresentlng the activity just conpleted.

Fig. 6 summarizes the
nethod for processing the events fromthe event

interpreters. At step 601,
events are processed by exam ning the nouse coordi nates and event type and

value. In step 602, events are identified by trying to "fire" or trigger a
rute that woul d make a data assertion or retraction into knomdedge base

330 These rul es represent all condltlonsj;ﬁg,_- 800

._ | | "~ RULE CLASSES

'RULE GROUPS

LINKED RULES

SINGLE RULE

]

] \
i 8
. 02 801
E
(]
E
S;t
5
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) rue for data to be asserted or retracted. If arule fires.in step
803, then the event is identified, step 604. |If the rule dg

then t h W®9%/02880s not identified, stepsa@bil or 14 Fi g. ﬁ(ﬁ%@k’i’%{@s
the approach used in step 602 (Fig. 6) to identify a task (sequence of
events). In step 701, a key or nouse event is examned. In step 702, if

t he event does not match the first premise line in any rule associated with
the systemlevel, then the event is discarded in step 704. Qtherw se, in
siep 703, all rules that fire are placed on an Agenda, which represents the
most |ikely task(s). At step 705, the rules are approved or disproved by
exam ning the next key or nouse events that come in. If all the rules in

t he Agenda fail at step 706, then the first key analyzed is discarded and
the next key is used to search for new rules, step 708; otherwi se in step
707, the Agenda is cleared and the procedure |oops to step

OBJECTS | TEXT ACTIVITIES
| TeXT (FRAME) - >| TEXT - SELECTED.
DRAW | 'LBEU.SELECTED FILE
FILER 1 -
WORKSHEET | \
| 501 : 902
This Sheet Has Been Re
BTN
FIG. ¢




701 to exam ne the next key/nouse event.

DN tor g’cﬁ? deﬁendent upon the nachihe state:level, the data generat ed are
g those | evels. I\/bnito&_}s%% devi ce 320 attenpts to assert

dji vi ded
data which apply to a given level. Each Pi®aki on or acc 594 405062

considered as a distinct object (as a level) which perforns certain
activities, sonme of which are common to other objects. Therefore it is

cdonvenient to divide the nonitor's data structure into "franmes." A frane
gontains the activities that each application is capable of, with current

values and
’ : ( BEGIN )

1 1001

RELEVANT
KNOWLEDGE BAE?.J

1 ~ 1002

SELECT GROUP -
F RULES FROM
NOWLEDGE BASE

L 1003
TRY TO PROVE

EACH RULE'S
CONCLUSION

PREMISE =
ANOTHER RULE'S
ONCLUSIO
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o EES _ _
bgse i nformation) and i nfornal (heurlst edge which is rul e based.

1g 8 dempner0288€s the rule taxonony. sﬁi‘%gg\{\%v\er | evel of PCHEUSA1/95062
hilerarchy 800 is a single rule 804 defining a pattern-to-action goal. The
pdttern is known as the left-hand side of a rule, while the action is the
right-hand side. The rules use the common |ogical operators AND, OR and
NAr, as well as Bool ean operators such as |F, THEN, and ELSE. In addi tion,
the key word TEST indicates that a conparison needs to be made. The

i ght-hand side of a rule can have an ELSE cl ause, an assertion, a

retraction, another rule, or a procedure call. For exanple, in the rul e:

| F-a THEN b, ELSE ¢ b could be an assertion which would add data b into
data 331; nultiple data assertions are possible. A retraction )
data b fromdata 331: | F a THEN (RETRACT b).

e
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INTELLIGENT HELP SYSTEM
COPYRIGHT NOTICE

A portion of the disclosure of this patent document
contains material which is subject to copyright protection. The
copyright owner has no abjection to the facsimile reproduction by
anyone of the patent document or the patent disclosure as it
appears in the Patent and Trademark Office patent file or
records, but otherwise resefves_all copyright rights whatsoever.

FIELD OF THE INVENTION
This invention relates to'help systems for computers;
more specifically, it relates to help systems that aid a user of
a computer by providing context sensitive help.

BACKGROUND OF THE INVENTION

In order to dperate a computer effectively, a user must
master a number of commands and data formats. One usually
accomplishes this by 'sﬁending hours reading printed user
documentation and/or by using trial and error techniques.

Computer-aided hglp 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 specific information to find 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 pro@ram 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 sygtems, they have - numerous
limitations. Such systems are usually tightly coupled to an
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13 nost inmportant or nost specific rules can be tried out first when
searching. This does not inply that a rule group will be left out of a
sear ch. Rules Cassess 801 are a further conceptualization of
irules. They separate individual knowl edge bases, each having a unique
‘identifier by which it is distinguished. This identifier can be used by a
‘set of control rules which use the nachine state information to indicate
know edge base appdégation program;Tiiel BiftsEedy Fndher WPRL TG BOREWPHIR to
formal or kxeep track of 4&nd 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 convenience 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 nelp systems tend to be of limited utility to
the user who cannot spec1f1cally identify the problem or who has
"jost his way.”

SUMMARY OF THE INVENTION

The invention recognizes a need for an intelligent help
system which processes information specific 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 defines a state of a machine and a state of a programmed
application.

. According to the invention, an lntelllqent help system
for aiding the user of a computer program is provided by
maintaining an historic queue and using artificial intelligence
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 specific 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. '
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i nformal know edge. The informal know edge becones formal when a rule fires
successfully. The formal know edge is stored in and accessed from know edge
base 330 in frame structures. Franmes can be nade up of other franes, which
can al so be shared. Wth this data structure, it is possible to access only
the frame associated with the current state information when nonitoring
device 320 is updatinguéhe user's hirstorical informgtion.. The franqj%
slots are like any |iMi&8d PRstillusEeptes HEP rROFREFHI AL HreTaA4E e~
attributes obkvant®himrisyetes ostcapiss ihbathdlipe ihfampatiepr esent. Since
frames indicate the relati ogship halWeERafe WEltne @Bhbvhi Yntihéakher the
associ ated heuristics used to Interpret that activity, it is easy to access
only rel evantetRf ®¥Hef®-on. Fig. 9 illustrates a frane 901 with its rel ated

sl ots 902. ' Rulge @ dsses £36¢ ahartale apIwErpdhtdies mepitering
vari abl es a”QeVEEH?S in the frames. The slots which contain another frane
are really anot

er grqgg%;y %Xué‘S%ergléidﬂ csgftlg} the methods of the event
'interpreters. .

Fig. 6 is a flow chart of the methods for processing

events.

Fig. 7 is a flow 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 flow 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 syétem mémory 103, a displéy 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, Texas) 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 processor 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. Sufficient detail is appended regarding DeskMate
environment 203 to enable an understanding of the invention.
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a frame-based reasoning system one selects the frame to prove by filling
in slot val ues. The slots contain the rules. The successful conpletion
of a frane yields a solution. The syntax for witing the rules
IS BEG N. RULECLASS <i d> BEG N. RULEGROUP <i d> | F
<variable> 1S <val ue> ) <Val ue> ) - NOT( <variable> IS <value> ))
TEST (<variable> EQ <#> )) THEN ( &val ue> ) END. RULEGROUP
(Appendix, DeskMate System Overview and DeskMate System
Architecture) . It will be apparent, however, that one of
ordinary skill in the art, informed by this specification, could
implement the invention in other operating environments.

In the preferred embodiment, an artificial intelligence
(AI) paradigm is used to deal with knowledge which may be vast
and uncertain, leéding to multiple solutions for a given
situation. An AI model has the ability to learn or infer mare
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.

Referring to Fig. 3A, help system 300 of the preferred
embodiment comprises a monitoring device 320 for collecting data
generated in response to user-directed events and system states
310, a knowledge base 330 for storing data 331 along with a help
information database 335 used to determine the best help to give,
an inference engine 340 for interpreting data 331 and Hhelp
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 33s6.

B Fig. 3B is a flow 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 file 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-specific state. In
step 352, the information collected in step 351 is stored as
facts or data 331 of knowledge base 330. Specifically,
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 Fl key), then
in step 1355 inference engine 340.tests known data 331 against
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help system Tules 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 éf
rules. Rules 334, such as those used in step 355, are premise-
conclusion statements prédefined by an application developer
which guide inference engine 340 in selecting an output. For
example, suppose a user is in a Text (word processing) listbox
and no files are selected. A rule that would check this is:

if : '
no files

running.listbox TEXT
then

help running text

This rule attempts to "fire" by proving its premise, "no files."
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 correspdnding rule fires'in step 357. In step 358, in
response to the particular rule that fired, a conclusion is
asserted and appropriéte help information 360 is displayed. The
format of rules in this embodiment is described hereinafter with
reference to Fig. 8.

Monitoring device 320 and its functions will now be
described 1in detail. While monitoring device 320 tracks or
it has processing capabilities. It may
assert data in knowledge base 330 after identifying a sequence

of one or mcre events or states. It may remove or retract data

monitors user input,

concerning states which are no longer true, or reasserts a new
value for o.4 data. It keeps track of the number of times an
activity has successfully been completed by a user.

Mcnitoring device 320 monitors different types of
information, including machine states, application specific
states, and zistorical information. The machine state includes
current systea level, such as within an application or accessory,
-Tunning a ccrponent, or at the desktop interface. An accessory
is an appl:izazion that may “pop up" over another application.

Examples of :zcessories include a pop-up calculator, calendar, or

alarm. A cocmponent is a graphic element that a user interacts

with to disf.ay and accept information from a user. For example,
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[* Premise is a étructure cont ai ni ng-a sin |§Fy.'c..;sc x1.4x of a rule.
is made up of ‘the string itself, the */ [|* Eﬁﬁ@EMENHéﬁEETt is, and the

‘possi ble values it can */ /* hold. /* truct Prem {
char *pVar; . char *pVal ueSet ; L hBr (D Valaes * Prenises
a structure for maintaining a linked 08 MAR'B97
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the components in a dialogue box include radio buttons, push
buttons, and edit fields. The menubar is also a component.

. Monitoring device 320 also monitors application-
specific states (application specifics); including information
unique to an application, and component states, including
information within the  current machine state which is either
application specific or general but generated in the same way in
any application. 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 defined. This data is stored in historical queue
332. A successful completion indicates that the user no longer
needs help in performing that task. More specific help
information, rather than general information, can be given as the
user gains more experience with a program.

The structure of historical gqueue 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 (CMP_DLG_BOX) into historical queue
332 and theh stores corresponding editfield, listbox,

~ radiobutton, iconbutton and checkbox information; Each entry
into historical gqueue 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, componeht,'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'flag is defined 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 flag is set to a value of true,
then any subentry data is stored. Another flag is defined to
indicate the user keystrokes that occurred during the entry:

This enables the system to determine, for example, whether the

It

S

user has begun entering data into a dialogue box, or if he chose



/* list of all the prem ses (strings) in asingle rule */ [* "struct_

Prem ses { struct Prem se *pPrem se; I nt Size; struct
Prem ses *pNext; /* RuleClass is a structure of all Rul eGoups that can
*/ /* associated with one another in searching A

struct Rul ed ass
.

nLcﬁox, MSGBOX, LISTBOX, or MENU, is stored ta distinguish one
box from another. A third flag is defined 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
defined as follows: '

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

inm_TOP: the physical start of the HelpQ buffer.
ihm_ENDQ: the physical end of the HelpQ buffer.

ihm_start_ptr: pointer to the first entry in the queue; ( which
is last historically). :

ihm_cur_ ptr: .pointer to the first byte of the last entry in the

HelpQ.
ihm_end_ptr: pointer to the last byte of data entered into the
HelpQ.
ihm_save_ptr: the ptr value of the last entry made, saved

because-an invalid ptr is entered into the HelpQ as a NULL.

ihm_menu_ptril: double word pointer to the current. menubar.
Updated each time mb_draw is called.

The data structure. of the gueue may be summarized as
follows:

dw - offset of previous entry

dw - type REPLACEMENT SHEET

dw - return code

dw - struct ptr - offset

06 MAR 1997

dw - struct ptr - segment

db -~ # subentries

db - length of name

db(?) ~ name of dlg box, msg box, menu, listbox

db keyflag - any mouse or key events before entry?
db(?) - subentry data '

db - keyflag- any mouse or key events during entry?
dw' - length of information copied or 0

In the preferred embodiment, the monitoring of
information occurs at different places in software system 200.
All state changes that result in the execution of dialogue ahd
message boxes are monitored. In DeskMate environment 203,
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{ struct Rul eGroup *pRul eG oup; int NumberOfGoups;  int ID

struct Rul ed ass *pNext; /* RuleGroup is a structure containing all

rul es that */ /* are considered to be associated in searching /*

struct Rul eG oup { struct Rul es *pRul es; i nt NunSubGr oups;
8 ' '

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/componént; ' _
2. Application to accessory o©or menubar/component or

return to top level; .

3. Accessory to menubar/component or return to
application or top level. '

Specific information is required as to the féllowing
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,
Dlg_box, Message_box, Info_box, 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

" environment 203, applications call core servicé 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 identified and then compared with a list of
components that monitoring device 320 is interested in. 1In stepP
403, if the component is listed in the table, then in step 404,

REPLACEMENT SHEET
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int Priority; struct RuleGroup *pNext; N /* /* Rules is a
structure containing all the rules within */ -

9

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 modified. Upon exit of the
service and before control is. returned to the 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 defined to indicate
which particular program is running. Program takes the value of
the program name, which is the same identifier for help
information database 335 associated with the application 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 interpfeter will make all changes from <the
menubar's return code. The high-priority interpreter examines
events .first before any further processing by the DeskMate
system. On the other hand, the low-priority interpreter examines
events after they are processed by the DeskMate system.

Figs. B5A-B 1illustrate the method of the events
interpreters. In step 501,'the application registers the menubar
with monitoring device 320. At step 502, if the user " has
selected the Fl1 (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 interpretef 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 histary 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

REPLACEMENT SHEET
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/* a Rule Group. They can be singular or associated /* with one anot her.
[ ]* struct Rules { struct LinkedRul es *pLi nkedRul es; char
*pConcl usi on; struct Rules *pNext; ~-/* LinkedRules is a structure for
maintaining a linked */ /* list of rules which all have the sane
conclusion. A*/ /* rule is made up of prggises (structure) a conclusion */
/* (string) and a why statenent (string) explaining */
step 509, the routine loops back to step 501 to await ancther F1l
keystroke.
The rules associated with the functions of the above
compenents are written such that if a component has a title
string, this string is used to identify its help source. If a
componént does not have a title string, then the name of the
component will be used as its identifier.
Since all applications use the features of DeskMate

environment 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 REPLAGEMENT SHEET .

menu. item.selected
dlg.bax.runnin
dlg.box.focus g 06 MAR 1997
msg.box.running '
cmp.running
listbox.item.selected
checkbox. item.selected

Application-specific 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

defined beforehand. An application should assert any historical
information related_ to its wunique state configuration.
Application data are removed from the current 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.

Historical information is obtained by using a user's
I1.D. to index the user's unique historical information. This
historical informatioﬁ is updated at the end of a task
completion. For example, when the user has successfully executed
a copying function, m&nitorinq device 320 recognizes this b
checking that the user has selected "text" and then salected
"copy" from the file menu. Having detarmined that the user has
mastered this task, monitoring device Jzolupdates tﬁh user's
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/* why a rul e succeeded. *[]* struct

Li nkedRul es { struct Prem ses *pAll Prem ses; struct Li nkedRul es
*pNext ; } o /* Query is a structure for maintaining a linked list */
/* of all the queries for information (strings) in the */ /* know edge

base.

11

historical information. For historical .information associated
with the application's specific data, the application updates the
information itself by calling the function UpdaﬁeHistory with a
parameter pointing to a string representing the activity just
completed.

Fig. 6 summarizes the method for processing the events
from thé event interpreters. At step 601, events are processed
by examining the mouse coordinates and event type and value. In
step 602, events are identified by trying to "fire" or trigger a
rule that would make a data assertion or retraction into
knowledge base 330. These rules represent all conditions that
must be true for data to be asserted or retracted. If a rule
fifes in step 603) then the event is identified, step 604. If
the rule does not fire, then the event is not identified, 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 first 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 fire 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 first 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 lodps 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.
Theréfore, it 1is 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

REPLACEMENT Sies

06 MAR 997 I




e R

struct Query char *pFact; char *pAsk; char *pSet; struct

Query *pNext; The inputs to know edge base 330 are the data
collected by nonitoring device 320. The outputs of know edge base
330 are data 331 and rules 334 which i nference engi ne 340 selects for
exam nation and help information text 36 which display engine 350

Franss | ndRLSEEREREL, SPEPFBABAPD: belhberf AARERL SRS, F1og, FoF ¢ 5oRRing  Re
associ at eddatar usefcbyutbe roleaterpaepoxnter to another frame.

In the preferred embodiment, user input and systenm
state are analyzed by monitoring device 320 for passage as data
to knowledge base 330 for storage. Commands are defined for
controlling this flow of data to and from knowledge base 330.
Data are stored in frames through the Assert command. 0ld
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 a2 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 defining 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 comparison'needs to be made.
The fright-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 delate

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:

REPLACEMENT SHEET
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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 2
common purpose. For example, rules with a conclusion indicating
what specific help to give are all rules determining the goal
state. ‘A group can have an (optional) priority identifier so the



D aliats

that activity, thus making it easier to access only the I nformation

needed. The know edge-based rules -are  structured so that obvious
associ ati ons between rul es can

16 be incorporated within know edge base 330 si rrpl i fying the
design and the inferences fromthose rul ¢s. | nf erence

engi ne 340 interprets data 331 and
most important or most specific rules can be trled out first 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 wunique identifier by which it is -
distinguished. This identifier 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 fires 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 alsc 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 relationship betwesn 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 aoi are made up of pointers to the
variables and values in the frames. The slots which contain
another frame are really énother'group within a rule class. 1In
a frame-based reasoning system, one selects the frame to prove by
£illing in slot values. The slots contain the rules. The
successful completion of a frame yields a solution.

The syntax for writing the rules is:

BEGIN.RULECLASS

<id>

BEGIN.RULEGROUP

<id>

IF

( <var1ab1e> IS <value> )

( <Value> )

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

( <value> )

END.RULEGROUP

END.RULECLASS

REPLACEMENT SHEET
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rul es 334 in know edge base 330 to give a help solution to : t he

user, or it intelligently asks for nore information in order to
obtain a solution. 1In the preferred enbodi nent, : i nf erence

engi ne 340 operates using a backward-chai ni ng -met hod. This

met hod starts with a goal state (a parti cul ar, ki nd of hel p) and
tries to prove it by reaching initial known dat a.

As Figs. 10A-B iIIustrateazth@ysaﬁxminﬁaeéabyon and riét linitheieAfetRegtkes
340 are as fohdPWwe coded Nas Saep stfiftkures (illustratdedonhetiye ddaag8afe) s

accessed according to the system state's |evel. In step 1002,
dependi ng on the gystem———-- Srare;-a-yroup U ratesT{yua) TS/
sel ected from knov}A:eg e ;ts‘."r“ iat; ugggthﬁ%gdsé@? f Tesi 54
Next n step 1003 /.antype of data Léﬁ.{}, K‘ldP.Ehgrag% %ﬁl@@ggugé rdilne Swf
concl usion by provisnggia. itTs premse. o7, in step 1004, the s,

prem se exam ned i;s-the —-—GORGH-4S 00— 0f - aNGLher—F tH B —dt=—-3 /
pushed onto a stack

struct Premise

char #*pVvar;
char *pValueSet;
char *pValue;

¥
/* - - */
/* Premises is a structure for maintaining a linked */
/* list of all the premises (strings) in a single rule */
/* - - L : ——— f

struct Premises

struct Premise *pPremise;
int Ssize;
struct Premises *pNext;

}:
/* - - - ———
/* RuleClass is a structure of all RuleGroups that can */
/* associated with one another in searching * /
/* ~====- - e )
struct RuleClass
{
struct RuleGroup *pRuleGroup;
int NumberCfGroups;
int ID;
struct RuleClass *pNext; .
h
/* —————————————————— - . - */
/* RuleGroup is a structure containing all rules that  #/
/* are considered to be associated in searching */
/* T S T S S S Y S D ) w. - - - — -——*,
struct RuleGroup -
{
struct Rules *pRules;
int NumSubGroups;
int Priority; .
struct RuleGroup *pNext:
}; .
N
e e e e et e e e o e e 2 i e . ot e e e 2 2 e e e o o o o "/

/* Rules is a structure containing all the rules within */

REPLACEMENT SHEET
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(last-in first-out structure in systemnenory 103) and an

attenpt is nmade to prove the other rule's premse in step 1005.
In step 1006, if a premse is proved, it is asserted . into a
working fact or data list at step 1007. OQherwise - if the
premse fails, a search is made in step 1008 for a rule with

t he sane conclu5|on mhlch |nference enq: %I then try
to prove. In s %gﬁ' &FV E#2 e 51ngular °ﬁn§§if§é§t? the ul e
have been provedr*fﬁ% °P8 ?ﬂﬁ; i ed __agmLJJua,aqncL;ouulgéan be
asserted at step” 1010. In step 1011, this process i-s repeated
until there are no g@hRtlQdles states to analyze or until no
solution is found. {n the latter case, know edge base 330 is inconplete,

t heref ore, struFNfbxnkﬁﬂsuésgurmLtnK;d$wépses the user for nore

i nformati on cnarcg Ssd@BFai ns to the user that no help is
defined for struck,Bunst (PYEKEF scenari o.

The inputs to |nf/ene}:me._e.t1g1.ne_.3.4.Q.aLe data 331_ */

/* LinkedRules is a structure for maintaining 'a linked */
/* list of rules which all have the same conclusion. ‘A * /
/* rule is made up of premises (structure) a conclusion */

/* (string) and a why statement (string) explaining */
/* why a rule succeeded. * /
/* ' : */

struct LinkedRules

struct Premises *pAllPremises;
struct LinkedRules *pNext;
};

/* . -/
/* Query is a structure for maintaining a linked list */
/* of all the queries for information (strings) in the */
/* knowledge base. */
/* : - : : -*/

struct Query
{

char *pFact;

char *pAsk;

char *pSet;

struct Query *pNext;

}i

The inputs to knowledge base 330 are the data

collected by monitoring device 320. The outputs of
knowledge base 330 are data 331 and rules 334 which
inference engine 340 selects for examination and help
information text 336 which display engine 350 processes.
Rules 334 are predefined by the application developer. The
frames indicate the relationship between the user's
activity and the associated heuristics used to interpret
that activity, thus making it easier to access only the
information needed. The knowledge-hased rules are

structured so that obvious associations between rules can

eI
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and rul es 334 contained in know edge base 330.
334 control other know edge bases which can be
| nf erence engine 340 first exam nes rul es ‘334

17 to select the proper rule class 801. Skgce the groUps 802

Some of rul es
sel ect ed.

be incorporated within knowledge base 330 simplifying the
design and the inferences from those rules. -

Inference engine 340 interprets data 331 and
rules 334 in knowledge base 330 to give a help solution to
the user, or it intelligently asks for more information in
order to obtain a solution. in the preferred embodiment,
inference engine 340 operates using a backward-chaining
method. This method starts with a goal state (a particular
kind of help) and tries to prove it by reaching initial
known data. '

As Figs. 10A-B illustrate, the steps used Dby
inference engine 340 are as follows. In step 1001,
knowledge base 330 is accessed according to the system
state's level. In step 1002, depending on the system

~ state, a group of rules (goal) is selected from knowledge
base 330 and used as an hypothesis. Next in step 1003 an
attempt is made to prove each rule's conclusion by proving
its premise. 'If, in step 1004, the premise examined is the
conclusion .of another rule, it is pushed onto a stack
(last-in first-out structure in system meméry 103) and an
attempt is made to prove the other rule's premise in step
1005. In step 1006, if a premise is proved, it is asserted
into a working fact or data list at step 1007. Otherwise
if the premise fails, a search is made in step 1008 for a
rule with the same conclusion, which inferenée.epgine 340
will then try to prove. In step 1009, when all the
premises in the rule have been proved, the rule has fired
and the conclusion can be asserted at step 1010. In step

1011, this process is repeated until there are no more goal
states to analyze or until no solution is found. 1In the
latter case, knowledge base 330 is incomplete, therefore,
inference;engine 340 queries the user for more information

or else explains to the user that no help is defined for
the particular scenario.
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The inputs to inference engine 340 are data 331

and rules 334 contained in knowledge base 330. Some of
rules 334 control other knowledge bases which can be

selected. Inference engine 340 first examines rules 334



e

under the class 801 indicateif they are goal states, engine 340 can al so
I ndi cate which rules will be used as hypotheses. Final output from
-inference engine 340 is a help "tag" that indicates a particular help
solution. In addition, the engine creates a tenporary output of data
asserted while proving the rules. 17 Di spl ay engine 350 is an
I nterface between the output of inference engine 340 and help text 336

gi vi ng the useto easycacemns $ropet NEuIO T asseded . halipceophe syradpspBAYy engi ne

350 provi des gsﬁwéra'ufeg %gs;;gpm heldiddte? U6CEney | brol geassataths,

inference engi ne' s he 0_provide context-sensiti. helg. Lo X
Caddition, the®MEY i*APoFRRL P |%¥ﬂﬁthﬁa§hféﬁsr€}ﬁ%ﬂ¥l .ebﬁseaegyaﬁlsplay
engi ne 350 to hypotthesksr t hEBindk| qutipwtofrari dnfer@niae ANG3Ne d40sef o sel ect
speci fic hel p fepmaagubsgit ofndi@laRekn OpdMliiciar help solution. In
addition, the engine creates a temporary output of data
asserted while proving the rules.

Display engine 350 is an interface between
the output of inference engine 340 and help text 336 giving
the user easy access to the most useful help topics.
Display engine 350 provides general to in-depth help to a
user. It processes the inference engine's help tag to
provide context-sensitive help. In addition, the' help
information itself has tags which are used by display
engine 350 to locate further help information. This allows
a user to select specific help from a subset of help
information. _

The help information data structure used by

"display engine 350 is - defined for each
application/accessory and system resource interfaces. Help
that is repeated across multiple applications is divided
into groups. The help .information which is given is
individualized for novice, intermédiate, and advanced
users. A display format is used which allows a user to
select a single item of help from a suggested list, allow
the user to continue selecting help until he wants to quit,
and allow the user to search through the Help Topics for a
particular topic.

The structure by which the help information is
accessed and stored is classified according to
application/accessory or system component (requires
specific name identification, not type), experience level
of user, kind (autodetect or user-invoked), and topic
identifier. For example, a help structure (in C language)
can be: :

struct Help Source {
int Subject;
int Kind;
int HelpLevel;
char *pTopicString };

- REPLAGCEMENT SHZET
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The help information data structure used by display erpgrne S50 S
defi ned f or each application/accessory and system eBBﬂ#@EMENTSHEF:1
interfaces. Help that is repeated across nultiple applig¢affions 135 drvided’
into groups. The help information which i1g given is in ”ﬁgt@% f)r;
novi ce, internedi ate, and advanced users. A display for [ '
allows a user to select a single item of help froma sugge NN
the user to convhigh cahckeiftdlad doymtil he wants to quft, and al | ow t he ,
user to search through the Hel gyESRIckS elqfia12 tRATiEXGU SHE STIRTTION

The structure by which the help information is acceSsed and stored " .is
‘classified according td&HEShlicat BRI ESEITY or system  conponent
(requires specific name identificat Helplesiell Haml epaiovace | evel of

user, kind (autggdgtect or user ﬂf‘é’?kgg)trﬁ?g to%S;ntlng to "Text

Substitution.™®

Referring to Fig. 11, the processing of help
‘information in display engine 350 will now be described in
detail. Help information database 335 'is a database
containing text 336 and rules 334 fields, i.e., help
‘information text 336 is linked to help information rules
334. In addition, a tag 1102 is provided for representing
the solution that a rule produces. bisplay engine 350
matches tag 1102 with a solution tag 1101 from inference
engine 340. The corresponding text (from text 336) is the
actual text sent as help information 360 to display device
105.

The organization of rules 334 is as follows. It
contains the following fields: Grp, Rule#, Porc#; Var#,
Var, Val, Bind, KeyW, and Q#. Grp is a rule group. Group
0 is always the group in which rules are placed that will
give a solution. If these rules cause any other rules to
fire, these -rules are in another group. Rule# is the
number of the rule. The rules are sorted by rule nﬁmber,
because one may want to try to fire one rule before
another. PorC# is a premise or conclusion number. The
records in the table are also sorted by PorC#. The
conclusion is number 0 because it is the first thing pulled
out of the table when inference englne 340 starts to fire
a rule. (This is because it is doing backward chaining--
start with the conclusion, and then prove the premises).
Var# is an identifier for the engine to do faster
searching. Each new variable .added to the table has a
unique identifier. The variables are DeskMate components,
like a dialog box.' Var, the variable field, is a string
representing a variable for which a value is expected such
as "running.cmp" (DISABLED FIELD). value 1is the string
‘field which contains a value. If the value is the current



identifier. For exanple, a help structure (in C language) can be:

struct Help Source { I nt Subj ect;
. int Kind, int Hel pLevel; '
char *pTopicString }; . 1 18

one for the variable, then the premise line succeeds. Bind

is a binding variable. If a rule HEE; a binding, the
variable will bind to the currently known value of the
variable. -This eliminates repetition of rules that do the _
same exact thing. Only premises can bind. KeyW is a -
number indicating the negation (NOT) of a premise, or a

TEST or CALL. TEST will do number comparisons, and assumes

the value strihg field is a numerical value. CALL is used

to execute a pre-defined function. The parameters of the

. function are placed in the value field. Q# is the number
in gueue 332 for which a premise line test applies. If the

queue number equals 0, it is assumed the premise does not

‘use predefined data.

While the invention is described in some detail
with specific reference to a single preferred embodiment
and certain alternatives, there is no intent to limit the
invention to that particular embodiment or those specific
.alternatives. For example, one skilled in the art could
implement such a help system in another interface
eﬁvironment .or without any Jinterface environment.
Backward-chaining is but one of many possible AI technigques
used to process data and rules, other possible technigques
include forward-chaining and.rule-value methods. Input
device is not limited to a keyboard and a pointing device

- but contemplates any means by which data enters a computer,
such as by voice recognition. ‘Help information is not
limited to a specific medium but instead includes any
conveyance of help information, such as graphical
representations. The true scope of the invention is
defined not by the foregoing . description but by the
following claims.
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whi ch can be filled by: Subj ect equal to TEXT SUBSTI TUTI ON

Ki nd equal to AUTO ' " .Hel pLevel equal to NOvVI CE and
pTopi cString poi nting to " Text Substltutlon."l Iu uﬂ i ng
to Fig. 11, the processing of help informatimn in dis I“JI MI“II” dﬁm
now be described in detail. Help information database* 335t i 4 asdatabase

contai ni ng text 338HARSLIHAIMEBYLS: o ds, j.e., help information text 336
is linked to help information rules 334. .In addition, a tag 1102 is

provided for representing Ebﬂp@@fﬂgﬁuﬁha& fethbs ﬁrocmfiﬁg aDL1§@xl:aé(f a

engi ne 350 matches ‘tag 1102 with a sqlution tag 1101 fr.0 3 ce
computer program, said method ocperating in epen ent of said

computer program, comprising the steps of:
storing a help information database; )
monitoring a series of user-directed events from an
input device; .. i
generating data .indicating said series of user-
directed events;
storing said generated data in a knowledge base;
storing a plurality of rules for analyzing said
generated data to determine appropriate help information;
detecting a request for help information from the
user; '

testing said rules against said generated data using
an inference engine;

selecting in response to said téstinq step appropriate
help information from said help information database; and

displaying said selected help information to the user.

2. The method of Claim 1, wherein said monitoring step
further comprises monitoring a system state.

3. The method of Claim 2, wherein said monitoring a system
state step further comprises monitoring a machine state, an

application state, an accessory .state, and a component
~ state. '

4. The method of Claim 1, wherein said monitoring step
further comprises the steps of: '
registering an appliéation's menubar}
checking if the user has requested help;
updatiﬁg a state information; and
updating a menubar.

5. The method of Claim 1, wherein said testing step
comprises the steps of:
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engi ne 340. The correspondi ng text (fromtext 336) iﬁ—he—actual—bex{—sent

as _help information 360 to display device 105. I on
of rules 334-is as follows. It contains the follow ng lmﬂ” Lﬂ mmﬂml e#,
Por C#, Var#, Var, Val, Bind, KeyW and Q. Gp is a.

s always the group in which rules are pl aced¥ hat wi |-l give a solution.
these rul es cause any other rules to-fire, these rules are in anothe

gr oup. Rule# is the nufBbrSBIeFHIS AZ8™ AR PRUT2AIEY SBF tBH SR 3 LﬂI’é:st
number, because onegreyp wentrules teorrespbndéng e raulférbef mrwradigyhef . useRor C4

is a prem se or conglsdiuu Ryahes; The records in the table are al so
sorted by Por C#. The cggcl usion is 0 beg §e It 1s the fir

thing puiled out of the t'&bIB-WHIP |eﬁf:gr€‘h§ee Hh§eis 3255%FAP P 1Y es'

rule. (This is because it(c)sifigi Fyledcknapvedhstoragg-said rule as a proved
rule together with a plurality of proved rules; and
(d) repeating steps (a)-(c) for a subsegquent group of
rules until a2 rule is proved.

6. The method of cClaim 5, wherein step (b) comprises
matching a premise from each of said first group of rules
with said generated data.

7. The method of Claim 5, wherein step (c) comprises:
' if a rule is proved, storing said rule as a proved
rule together with a plurality of linked proved rules.

8. The method of Claim'l, wherein said generating data step
comprises generating an historical gqueue of said user-
directed events. '

9. The method of Claim 1, wherein said rule storing step
comprises storing premise-conclusion statements from said
help information database.

10. The method of Claim 1, wherein said displaying step
comprises displaying textual help information to the user.

11. The method of.Claim 1, wherein said.displaying step
comprises displaying graphical help information to the
user.

12. The method of Claim 1, wherein said testing step
comprises testing said rules against said generated data
. using a backward-chaining inference engine.
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start. with the conclusion, and then prove the prem sesﬂ//m “\d

identifier for the engine to do faster searching. Eac
to the table has a unique identifier. The-vari abl es are

~conponents, like a dialog box. Var, the variable field, Ts a strlng
representing a variable for which a val ue i.s, expected such as "runni ng. cnp”

(DI SABLED FI ELD) . Value is the string fiel'd which contains a value. If
the value is the QOLr edde methéd of Claim 1, wherein said testing step

comprises testlng said rules against said generated data
using a forward-chaining inference engine.

14. In a computer system, a method for aiding a user of a
computer program, said method operating independent of said
computer program, comprising the steps of:

storing a help information database;

storing a knowledge base for maintaining data;

identifying a series of user-directed events;

if said identified series is unknown to said knowledge
base, asserting in said knowledge base data for indicating _
said unknown identified series;

if said identified series cqﬁtradicts said knowledge
base, retracting 'in said knowledge base data which
contradicts said identified series;

if said identified series is already known to said
knowledge base, reasserting in said knowledge base data for
indicating said already known identified series;

storing a plurality of ruies for analyzing said
knowledge base to determine appropriate help information;

detecting a regquest for help information from the
user; .

testing said rules against said knowledge base using
an inference engine;

selecting in response to said testing step appropriate
help information from said help information database; and

displaying said selected help information to the user.

15. A help information system for aiding a user comprising:

a computer having a processof and a memory;

a display device codpled to said computer;

an input device coupled to said computer; \

monitoring means coupled to the input device for
monitoring a sequence of user-directed events and for
generating data indicating said events;

a knowledge'base coupled to said monitoring means and
stored in said memory, said knoﬁledqe base comprising said

oowew || i




19 one for the variable,
vari abl e. If a rule has a binding, the variable wl

currently known value of the variable. This elimnat €H’m ll (H uI es
that do the same exact thing. Only prem ses can bind.

I ndi cating the negation (NOT) of a prem se, gr a TEST or CALL Wi II do
nunber conpari sons, and assunes the val ue S%I’I ng field is a nurrerl cal

Vﬁ' ufe. CALL i s usg@nkeatdecad®s,a af)r;er&%fmrwd Jeunadiie@n. fo¥h%nngayam§eea1@f 332
the function are a £ e
for which a prem eg%?%‘é&? fl-_% \{-' Ilgggenf‘%n? haepp? gug Iﬁ ﬁ%% e’d"LFa ma&&g}{
assurmed the preni #®ddods Hﬁlpusénﬁﬁm@'ﬂ%d dpftapase for stoping t Faid
i nvention is descrappedpriatsomeigeirfdrmation;
inference engine means, coupled to said knbwledge
base, for applying said rules to said data to generate an
inference engine output; and

display engine means, coupled to said inference engine
and coupled to said help information database, for
interpreting said inference engine output to select
appropriate help information for display by said disélay
device to the user. | '

16. The system of Claim 15, wherein said monitoring means
further comprises means for monitoring a system state.

17. The system of Claim 16, wherein said means for
monitoring a system state comprises means for monitoring a
machine state, an application state, an adcessory state,.
and a component state.

18. The system of Claim 15, wherein said monitoring means
comprises a plurality of event interpreters.

19. The system of Claim 15, wherein said knowledge base
further comprises an historical gqueue.

20. The system of Claim 15, wherein said inference engine
means comprises backward-chaining inference engine means.

21. The systenm of Claim 15, wherein said inference engine

means comprises forward-chaining inference engine means.

22. The system of Claim 15, wherein said help information
comprises textual help information.

23. The system of Claim 1S5, wherein said help information
comprises graphical help information.

-
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W th speC|f|c reference to a single preferred enbodi nent and certain
alternatives, there is no intent tolimt the invention to that pdltlburar

enmbodi nent or those specific alternatives. For exanp the
art could |nplenent such a hel p systemin another IﬂtJﬂ“uﬂmﬂH "'

W t hout any interface environment. Backward-chai ni:ngc¢i sr.
many possi ble Al techni qgues used to process data and rul es, other pOSSIb|e
t echni ques i ncl ude formard chai ni ng and rul e-val ue net hods. | nput device -

is not limted to g Rgf{}d 'gggl_maat QU nggggegeg%ggpﬁ egcgntlggpl ?Lﬁ%rﬂ%r_%l

-means by which data e ers-a conputer, Vol ce’ recogni
information is not I|nt?eGOFEP%ﬁExh§MHHQ:QHEMOG#FEQF FﬁétéaEGNQEYudes any

conveyance of help i BhOLABEE WeviddWbuA®d ttroaeauaaboﬁeateeent ations.

The true scope of the i pven i.s defined the f.qQregoin
descriptioh bgt by the Enow{eé%e hase, couﬁl ¥ salg .%emogy,

maintaininq data;

for

a plurality of rules, coupled to said memory, for
* analyzing said knowledge base; .

means, coupled to said memory, for identifying a

series of user-directed events from said input device;
- means, coupled to said memory, for updating said
knowledge base with said identified series;

means, coupled to.said memory, for detecting a request
for help information from the user; '

a2 help information database, coupled to said memory,
for selecting appropriate help information;

an inference engine, coupled to said memory, for
testing said rules against said knowledge base to generate
a help solution tag;

a display engine, coupled to said memory, for
selecting help information from said help information
database using said help solution tag; and _

a display for displaying said selected help
information to the user.

25. The system of Claim 24, wherein said means for‘updating
said knowledge base comprises programming means for
instructing said processor to perform the steps of:

if said identified series is unknown to said knowledge
base, asserting data in said knowledge base data for
indicating said unknown identified series; ,

if said identified series contradicts said knowledge
base, retracting in said knowledge base data which
contradicts said identified series; and

if said identified series is already known to said
knowledge base, reasserting in said knowledge base data for
indicating said already known identified series.
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foll ow ng cl ai ns. _ 20 WHAT IS CLAI MED
IS. 1. In a conputer system -a nmethod for aiding a user of a conputer
program said nethod operating i ndependent of said-

25

ABSTRACT OF THE DISCLOSURE

INTELLIGENT HELP SYSTEM

An intelligent help system which processes information
specific to a user and a system state is described. .The system
incorporates a monitoring device (320) to determine which events
tb store as data in an historical queue (332). These data, as
well aé non-historical data (e.g., system state (333)), are
stored in a knowledge base (330). An inference engine (340) tests
rules against the.knowledge base data, thereby providing a help
tag. A display engine (350) links the help tag with an
appropriate solution tag to provide help text for display.

FIGURE 3A




conmput er program conprising the steps of: storing a help information

dat abase; nonitoring a series of user-directed events from an input
devi ce; - generating data indicating said seri'es of user- directed
events; storing said generated data in a know edge base;

storing a plurality of rules for analyzing said generated data to determ ne
appropriate help information,; - detecting a request for help
information fromthe user; testing said rul es. against said generated
data using an inference -engi ne; selecting in response to said testing

step appropriate help information fromsaid help information database; and .
di splaying said selected help information to the user.

10 ' 102 103
] ~ | L L
| cowmoum | | oS S,
i o | \
|
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M | “ - =y
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2. The nmethod of Claim1l, wherein said nonitoring step further conprises
nmonitoring a system state. 3. The method of Claim2, wherein said
nbonitoring a systemstate step further conprises nonitoring a nmachine
state, an application state, an accessory state, and-a conponent state.
4. The nmethod of Cdaiml1, wherein said nonitoring step further conprises
the steps of: regi stering an application's nenubar; checking if
t he user has requested hel p; 2 -

| 200
201 r
~J _

OPERATING
SYSTEM 203 J—ZOS
B 206
~
L
|8
DESKMA 3
TE = USER
= _
202 _ &
~ HELP SYSTEM | | 8
1 APPLICATION _ ' "‘1
PROGRAMS
204

FIG. 2
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updating a state information; and

updati ng a menubar . 5. The
method of Caim 1, wherein said ‘testing step conprises the steps
of : 2°1
3 | /310
Ll f‘J
USER-DIRECTED
EVENTS AND
SYSTEM STATES
( 300 '
l 330 ~ 320
r ~
| . MONITORING
|
| KNOWLEDGE

_ BASE

b DATA
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(a) selecting fromsaid plurality of rules a first group of rules
corresponding to a first plurality of user- directed events; (b)
proving each rule in said first group of rules; (c) if aruleis
proved, storing said rule as a proved rule together with a plurality of
proved rul es; and  (d) repeating steps (a)-(c) for a subsequent group
of rules until a rule is proved. 6. fhe nethod of daim5, wherein step
(b) conprises matching a prem se fromeach of said first group of rules

wi th said generated data. _
BEGIN

35
~
MONITOR USER-
DIRECTED EVENTS
AND SYSTEM
STATES |
rJ 352
.~ UPDATE
KNOWLEDGE BASE
353
354
. ~
FALSE
LOOP
TRUE rJ 355
TEST
KNOWN DATA
RUE | i 357
FIRE RULE
358 - 1
concan '
SION 4
AND DISPLAY ~( RETURN )
HELP |
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7. The method of Claimb5, wherein step (c) conprises: If aruleis
proved, storing said rule as a proved rule together with a plurality of

i nked proved rules. 8. The nethod of Claim1l, wherein said generating
data step conprises generating an historical queue of said user- directed
events. 9. The method of Claim1, wherein said rule storing step
conprises storing prem se-conclusion statgenments fromsaid hel p information
dat abase. 10. The method of Caiml1, wherein said displaying step

401
1L rJ
MAKE ENTRY CALL
' e
LOOK UP :
COMPONENT TYPE
403
FALSE
H 404
COPY APP'S
| PARAMETERS
5, :
UPDATE HISTORICAL
INFORMATION

FIG. 4
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conprises displaying textual help information to the user. 11. The met hod
of Caim1l, wherein said displaying step conprises displaying graphical
hel p information to the user. 12. The method of Caiml, wherein said
testing step conprises testing said rules against said generated data using

~ a backwar d- chai ni ng tnference englne

APP REGISTERS
- THE MENUBAR

1

IF
F1 (HELP)
REQUESTED

502

FALSE

~

UPDATE
STATE INFORMATION

503

UPDATE
MENUBAR

S06 _
! ,

r .

CHECK EVENT
TYPE

SB

FIG.

5A
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_ - The nmethod of Claiml1, wherein said testing step conprises

testing said rules against said generated data using a forward- chaining
i nf erence engi ne. 14. The nethod of Claim1, conprising the further
steps of: -

| FIG. 5B REPLACEMENT SH
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I f said nonitored series of events is unknown to said know edge

base, asserting in said know edge base data for indicating said

unknown seri es; if said nonitored series of events contradicts

sai d know edge base, retracting in said know edge base data

whi ch contradicts said series; and, I f said nonitored series:of
- events is already known to o - said know edge base, reasserting in

sai d know edge _ -8

( BEGIN )

601
h 4 rJ .

EXAMINE MOUSE
COORD'S, EVENT. |
TYPE AND VALUE

602
} -~

TRY TO FIRE
RULE IN KB

J

H &05
EVENT NOT
IDENTIFIED -

© TRUE (J. 604

EVENT IDENTIFIED

RETURN

FIG. 6




base data for indicating said already known series. - 15. A hel p

i nformation system for aiding a user conprising: a conputer
havi ng a processor and a nenory; : a di splay device coupled to
sai d comput er; an i nput device coupled to said conputer;
nonitoring neans coupl-ed to the input device for nonitoring a

sequence of user-directed events and for
i ndi cating sald events;

9 generating data

EXAMINE KEY
OR MOUSE EVENT

701
~

L

704
~
|  DISCARD THIS
KEY/MOUSE EVENT

PLACE ALL RULES
THAT FARE ON
"AGENDA*

705 O

APPROVE OR
DISPROVE RULES
BASED ON NEXT

EVENT

708
~

| DISCARD FIRST
KEY/MQUSE EVENT

CLEAR "AGENDA"
AND EXAMINE
NEXT EVENT

v

{ LOOP FOR
NEXT EVENT

FIG. 7
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a know edge base coupled to sai d:'rmni toring means and ' stored in
said nenory, said know edge base conpri sing sai d :
23 ' :

10

faoo.

RULE CLASSES

" RULE GROUPS

UNKED RULES .

SINGLE RULE

L

:lo“ jo \11

3 82

801

FIG. 8
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generated data, a plurality of rules for analyzing said generated data to
determ ne appropriate.help information, and a help information database

for storing said appropriate help information; i nference engi ne
means, coupled to said know edge base, for applying said rules to said data
to generate an inference engi ne output; and di spl ay engi ne neans,

coupled to said inference engi ne and cougled to said help information
dat abase, for interpreting said infere te engine output to select
appropriate help information for display by said display device to the

user. 16. The system of C aim 15, wherein said nonitoring neans
OBJECTS TEXT ACTIVITIES
- TEXT (FRAME) = | TEXT SELECTED
DRAW MENU.SELECTED | FILE
FILER
WORKSHEET - \)
01 902

- FIG. 9
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further conprises neans for nonitoring a system state. 17. The system of
Cl aim 16, wherein said neans for nonitoring a system state conpri ses neans
fior nonitoring a nachine state, an application state, an accessory state,
and a conponent state. 18. The system of C aim 15, wherein said

- nmonitoring neans conprises a plurality of event interpreters. 19. The
system of O aim 15, wherein said know edfje base further conprises an

hi stori cal queue. ' '

< BEGIN '

L

: ACCESS
: RELEVANT
. KNOWLEDGE BASE

| e

SELECT GROUP -
OF RULES FROM
KNOWLEDGE BASE

1003
=
IRY TO PROVE

EACH RULE'S
CONCLUSION

1001 ' -

PUSH ONTO
STACK: PROVE
OTHER’S PREMISE

_—

FIG. 10A
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*20. The system of Claim 15, wherein said inference engine nmeans conprises
backwar d- chai ni ng i nference engi ne neans. 21. The system of C ai m 15,
“wherein said inference engi ne neans conpri ses forward-chaining inference

- ‘engi ne neans. 22. The system of C aim 15, wherein said. help information
conprises textual help information. 23. The system of C ai'm 15, wherein
said help information conprises graphicia hel p i nformati on.
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RETURN
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24 24, The system of

Claim 15, further conprising: means, coupled to said menory, for updating
sai d knowl edge base with said nonitored series of events.
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. R Em_\“ oo . Tioporv§ Te0)
25. . The is E,‘qméf: *\A/nerﬂéﬁ n sal d nmeans for updating said know edge
base conpr i, 3 Paﬂﬁﬁi '};éél’?é structing said proceRERLACEMENT SREM
the steps 12 P"’““f ~s B é’dﬂﬁﬁhﬁo ed series of events is unknown to
said Lt Draving( e8¥dpasto pagaderti hg data in said know edge base

data for li hof#fachg saRgEdunkioprgederi ef: if said nonitored series
of eventg contradicts said k10\/\,§e4dge base,. retracting in said
know edgd BRSES @E@ECEIPT...?.‘!!&%L.C.J’I coptradicts said series; and

i f said m)nltored Ser1es of—event:s

know edge bas®PlAE3ELeR BTRG PR stri’feé'l ﬁﬁ%wrsg Yo 84" app(11°85§8nc})a’i°§rfa 8y £o
I ndi cating séqqgapamr:@aﬂy hoard sakdes the context Further, since these

systems are limited to displaying help information based upon
program location, they w:r.ll dlwways return the same help
information for a given lotatiocn regardless of how the user got
there. While such systems provide the convenience 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 specifically identify the problem or who has
"lost his way."

W EP-A-0436459 discloses an intelligent help system which
provides help information after a user an erroneous command or a
guestion.

SUMMARY OF THE INVENTION
The invention recognizes a need for an intelligent help
system which processes information specific to the wuser’s
history, such as tasks he or she has successfully executed (and
how many times) or has had previous help' with, and information

which defines 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 maintaining
an historic queue and using artificial intelligence 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 isoclate the specific 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 experlence and the current
activities that he or she has executed.

BRIEF DESCRIPTION OF TEE DRAWINGS

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

Fig. 2 is a block diagram of a computer software system used
in the preferred embodiment.
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13. The method of Claim 1, wherein said testing step comprises
testing said rules against said generated data using a forward-

chaining inference engine.

14. The method of Claim 1, comprising the further steps of:
if said monitored series of events is unknown to said
knowledge base, asserting in said knowledge base data
for indicating said unknown series;
if said monitored series of events contradicts said
knowledge base, retracting in said knowledge base data
which contradicts said series; and,
if said monitored series of events is already known to
said knowledge base, reasserting in said knowledge

base data for indicating said already known series.

15. A help information system for aiding a user comprising:
a computer having a procéssor and a memory;
a_display'devicé coupled to said computer;
an input device coupled to said computer;
monitoring means coupled to the input device for
k;/ monitoring a sequence of user-directed events and for
' generating data indicating said events;
a knowledge base coupled to said monitoring means and

stored in said memory, said knowledge base comprising

said
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24. The system of Claim 15, further comprising: means, coupled

to said memory, for updating said knowledge base with said

monitored series of events.

25. The system of Claim 24, wherein said means for updating said
knowledge base comprises programming means for instructing said
processor to perform the steps of:
if said monitored series of events is unknown to said
knowledge base, asserting data in said.knbwledge base
data for indicating said unknown series;
if said monitored series of events contradicts said
knowledge base, retracting in said knowledge base data
which contradicts said series; and
if said monitored series of events is already known to
said knowledge base, reasserting in said knowledge

base data for indicating said already known series.
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An intelligent help system which processes information specif-
'| ic oo a user and a system state is described. The system incorporates
a monitoring device (320) to determine which events to store as data
in an historical queue (332). These data, as well as non-historical da-
ta (e.g., system state (333)), are stored in a knowledge base {330). An
inference engine (340) tests rules against the knowledge base data,
thereby providing a help tag. A display engine (350) links the help
tag with an appropriate sofution tag to provide help text for display.
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