Expert System Shells

An expert system shell (such as Intermodellar) has a ready made user

interface and contains an inference engine.

Information in the form of facts and rules is added to the knowledge base.

User Interface Knowledge Base
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QUGS“OFI IF colour IS red
THEN genus IS zergobot .
i ?
Colour is .....% IF colonr IS blue

THEN genus IS Nandobot .

IF colour IS green
THEN genus IS Pigobot .

IF shape IS "rectangular body and circular head"
o THEN species IS Tannobot .
Eiue IF shape IS "circular head and a rectangular body"
THEN species IS Mirkcbot .
green

4F shape IS "rectangular head and a rectangular body"
THEN species IS Bimbobot .

IF facial characteristics ARE "rectangular eyes and a circular mouth"
THEN family IS Didobot .

IF facial characteristics ARE "circular eyes and round mouth"
THEN family IS Wagabot .

IF facial characteristics ARE "circular eyes and a rectangular mouth"
THEN family IS Kapabot .

IF genus IS Zergobot AND
species IS Tannobot AND
family IS Didobot

THEN This bot IS not a threat .

' : IF genus IS Zergobot AND

Ok | Why oV Review Restart Cancel species IS Tanmobot ATND
family IS Wagabot

THEN This bot IS not a threat .

We do not see the inference engine, but it has a very powerful role to
in the function of the expert system.
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Expert System Shells

An expert system shell asks questions and provides advice and justification

(all via the user interface).
Justification comes in two parts:

Why - explanation of the reasoning for asking a particular question.
How - explanation of the reasoning in providing a particular piece of advice.
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Why ask "Colour is .....7"

(® 06 X! InterModeller Consultation

Atpresani, InlerMadeller is investigating whether correct advice would be :-
"This bot IS not a threaf'.

Todo this, Rule 10 is being investigated :-

Rule 10:

"This bot IS nota threat IF
genus IS zergobot AND
species IS Tanncbot AND
family IS Didcbot "

So, InlerModeller must now determine whether "genus IS 2argobof'.
Todo this, Rule 1 is being investigated.

Rule 1:

"genus IS 2ergobot IF

colour IS red "

This explains why In\erModsller now asks :-
"Colour is ...... *”

Pleass click Confinue and answer the queslion.

Why Justification

How conclude "This bot IS not a threat"

InterMadeller reached this conclusion using Rule 18. =

Rule 18:

"This bot IS nota threat IF
genus IS zergobot AND
species IS Mirkobot AND
family IS Kapabot "

The condifions of this rule were validated as bollows.

IntarMadeller used Rule 1 1o establish "genus IS 2srgobof'.
Rule 1:
"genus IS 2argobot IF
colour IS red "
You were asked "Colour is ... and you answered "red".

So, Rule 1 established "genus IS zsrgobot'.

InterMadeller used Rule 5 1o establish "species IS Mirkobof'.

Rule 5:

Continue Cancel

Continue Cancel
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How Justification



Expert System Shells

An expert system shell asks questions and provides advice and justification
(all via the user interface).
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Advice
This bot IS not a threat

| More | Why ! How [ Review’ Restart Cancel

Advice



Expert System Shells

Justification allows the programmer of an expert system to test for faults in
the system before it is made publicly available.

It can pinpoint an unexpected course of events for instance when considering
the how justification.

It also allows users of the system peace of mind as they can see exactly how
a particular conclusion is arrived at.
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Why ask "Colour is .....7" How conclude "This bot IS not a threat"
-
Atpresani, InlerMadeller is investigating whether correct advice would be :- InterMadeller reached this conclusion using Rule 18. =
"This bot IS nota threaf'.
Rule 18:
Todo this, Rule 10 is being investigated :- "This bot IS nota threat IF
genus IS zergobot AND
Rule 10: species IS Mirkobot AND
"This bot IS nota threat IF family IS Kapabot "
genus IS zergobot AND
species IS Tanncbot AND The condifions of this rule were validated as follows.
family IS Didcbot "
IntarMadeller used Rule 1 1o establish "genus IS 2srgobof'.
So, InlerModsller must now detsrmine whether "genus IS 2argobof'. Rz
Rule 1: i
Todo this, Rule 1 is being investigated. "genus IS zsrgobot IF
colour IS red "
Rule 1:
"genus IS zsrgobot IF You were asked "Colour is ... and you answered "red".
colour IS red "
So, Rule 1 established "genus IS zsrgobot'.
This explains why In\erModsller now asks :-
"Colour is ...... *” InterMadeller used Rule 5 1o establish "species IS Mirkobof'.
Pleass click Confinue and answer the question. Rule 5: :]
Vi

Why Justification How Justification



Expert System Shells

Consider the why justification shown from the first question asked in a
consultation.

The system is trying to provide the advice provided in rule 10 (rather than
rules 1, 2, 3 etc).

Which part of the expert system is responsible in making the decision to seek
answers justifying rule 10’s advice?
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Why ask "Colour is ......7"

Af pr»:-:énll;rll?lir tfv11|:‘i:o-|n|>—1rf|l1hl:1’—,;1|']’l1ln'1 whether correct advice would be -

Todo this, Rule 10 is being invesligaked :- The role Of the inference

T hie bot IS ot threat IF engine is to decide how to
Tcios 1S Tanrcbod AND apply the facts to the rules and

family IS Didobot "

decide the order that questions
are asked in the user interface.

So, InlerModeller must now determine whether "genus IS 2argobof'.
Todo this, Rule 1 is bsing invesligaled.
Rule 1:
"genus IS zsrgobot IF
colour IS red "

This explains why InterModsller now asks -
"Colouris ...... "

Pleass click Continue and answer the quesiion.

Continue Cancel
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Expert System Shells - Methods of Inferemcing

Expert systems have 2 ways of inferencing.

Forward chaining - Where the system gathers facts from the user and only
draws conclusions once enough facts have been collected to identify a
conclusion.

Backward chaining - Where the system starts with a potential conclusion
and works backwards to find evidence that justifies this conclusion.
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Why ask "Colour is ......7"

P his bot 18 nota et o e correatacivice would be -
To do this, Rule 10 is bsing investigated - In the exam p|e Shown , it wou |d
B appear that the system uses
e Tt vt WD backward chaining, as the

R system is trying to prove that
the bot is not a threat before
o any questions have been asked
"genus IS zergebot IF (and therefore no facts are

colour IS red "
known).

| So, In\erModsller must now determine whether "genus IS 2srgobof'.

Todo this, Rule 1 is being investigated.

This explains why InterModsller now asks -

-

"Colouris ...... ?

| Pleass click Confinue and answer the question.

Continue Cancel




