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Logic programming is a powerful, declarative
programming language

Prolog is both

¢ a programming language with control construct,
Input/output operations, arithmetics etc.

+ a knowledge representation language

But writing a knowledge base in Prolog or rule-based
systems is not user-friendly

User-friendly interfaces can be built on top of Prolog or
forward-chaining rule systems to represent and modify
rule-based knowledge bases
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VisiRule — a graphical modelling tool

VisiRule™ is an extension to WIN-PROLOG from Logic
Programming Associates Ltd.

VisiRule allows experts to build decision models using a
graphical paradigm

VisiRule allow to graphically represent forward chaining
rules with access to Prolog

VisiRule models can be interpreted and executed

VisiRule models can be exported to other programs and
Integrated into existing web and desktop standards
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Layers of VisiRule

VisiRule
Flex

WIN-PROLOG

Integration with VB,
Delphi, ODBC
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VisiRule creates charts (layer 1)

VisiRule generates Flex code
(LPA ‘s Expert System Product)
(layer 2)

Flex code in turn generates
Prolog (layer 3)

The underlying Prolog allows to
do almost anything, including call
C functions using a built-in
predicate called winapi/4
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Answer the question ... and get result

m Single Choice Options Menu

Prompt:
What shall we do tonight

Eat Qut ak.

Crder In

E=plair...
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A simple visible chart

m Untitled-0

YourPlans
What shall we do tonight
Because | need to know

Start node
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Question Types

2 E

Yellow Salnon Pale Green

Grey Green Hnk Conmrent
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= e

Pale Green

Question Types . . .

Grey Green

Single Choice  This is the default option. The menu prc_)duced will
only allow the user to select one of the items on the
menu.

Multiple Choice This allows the user to select any or none of the
items on the menu.

Number Input  Instead of a menu, this option provides an input box
iInto which the user can enter any number

Integer Input This is like Number Input, but only allows the user to
enter an integer.

Set Input An input box is also provided by this option. The user
can type in a list of items, separated by a space
character. For example: red amber green.

Name Input Another input box is provided into which the user can
type a word or phrase.
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Generating and running executable code

# WIN-PROLOG
Fle: Edft Search Run Options Flex

Window  Help

>

=a Console

LPA WIN-PROLOG 4.700 - S/N 0014488719 - 14 Jul
Copyright (c) 2007 Logic Programming Associates
Licensed To: cs

B=64 L=04 R=64 H=256 T=2048 P=8192 S5=64 I=2530

yes |
m Generated code % --_._.-

flew code:

do ensure loaded( system(vrlib) ) . Sl ’WI

m Untitled-0

Start goals:

relation startl( Conclusion ) if
g YourPlans( Conclusion )

YourPlans
What shall we do tonight
Because | need to know

relation g YourPlans( Conclusion ) if
the answer to 'YourPlans' is ~and
check({ 'YourPlans', =, 'Eat Out' ) and
Conclusion = 'Get Smart'

e
o
rol
1]
=
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|
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relation g YourPlans( Conclusion ) if |
the answer to 'YourPlans' is and

check( 'YourPlans', =, 'Order In' ) and ||
Conclusion = 'Get Some Cash' . - -:_

group groupl

Tmae Aeaed TAmdnn Tl = |

Complation messages L
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i Typed Input

Prompt:
what is the amount applied for?

Explain...

=

=
= _ ok |
__Ewln._ |
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Representing a Decision in VisiRule

VisiRule diagrams are graphical representations of forward chaining rules:

Table 1. Simple set of rules.

If Full time = yes and Overdyrs = yes then answer = Grant Loan
If Full time = yes and Overdyrs = no then answer = Unclear
If Full time = no and Overdyrs = yes then answer = Unclear
If Full time = no and Overdyrs = no then answer = Mo Loan

Full Time

? 'Full Time' = Yes and
? 'Overdyrs' = Yes

? 'Full Time' = Yes and
? 'Overdyrs' = No

7 'Full Time' = No and
? 'Overdyrs' = Yes

7 'Full Time' = No and
? 'Overdyrs' = No
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The same rule set can also be represented as a decision table:

Tabla 2. Initlal decislon table.

Full ime  yes YES no no

Overdyrs  yes no VS no
Grant Unclear Unclear No
Loan Loan

? 'Full Time' = Yes and
? 'Overdyrs' = Yes

? 'Full Time' = Yes and
? 'Overdyrs' = No

7 'Full Time' = No and
? 'Overdyrs' = Yes

7 'Full Time' = No and
? 'Overdyrs' = No
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Travel Advisory represented
and Decision Tree

hot or cold | continent terrain destination
cold n america mountains H/A
cold n america desert N/A
cold n america SNOW Rockies
cold n america sea Boston
cold n america rivers Mississippi
cold n america mixed Victoria
cold asia mountains H/A
cold asia desert HN/A
cold asia snow Ladahk
cold asia sea Thailand
cold asia rivers Hashmir
cold asia mixed India
mixed europe mountains Alps
mixed europe desert H/A
mixed europe SNOW H/A
mixed europe sea Baltic
mixed europe rivers Rhine
mixed europe mixed Ireland
hot s america maountains H/A

hot s america desert \enezuala
hot S america SNOW M/A

hot s america sea Bahia
hot s america rivers Amazon
hot s america mixed Peru
hot africa mountains M/A

hot africa desert Sahara
hot africa SNOW H/A

hot africa sea Qambia
hot africa rivers Hile

hot africa mixed Migeria

Figure 15 - Two representations

as Decision Table
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Dividing a Decision Tree into Subtrees using
Continuation Boxes

=tart
4 i europe_holidays
|
do you prefer hot or cold holidays? l

‘_F_f-'"’ ¥ which terrain do you prefer?
™= hot = zald = mixed ’/ \

* 4 4. ? = rivers 7 = mountains 7 = mixed ’-‘ sea
hot_holiday = cold_holidays europe_holiday = ‘ ‘ ‘ ‘
hot_holidays cold_holidays
which continent do wou prefer? which continent do you prefer?
& N ra Y
7= south_america 7 = africa 7 = north_america 7= asia
south_america africa north_america asia
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Dividing a Decision Tree into Subtrees using
Continuation Boxes (Cont.)

=

which termain do you prefer?

7= nvers

= 5nm|.l 7 = mixed

¥ =sze3

*

which termain do wou prefer?

*

which temain do wou prefer‘?

gy agpe

7= nivers

?= snom 7‘ mixed

?=zea

o) [

? = fvers {ﬂesen }h}r?wse:

0 B S S

=

which termain do yaou prefer‘?'

T = fvers

P = desert ml:-:ed

T = ze3
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Statement Box

m The function of a statement box iIs to calculate a value
from information that is already known.

B Statement boxes have three elements:
¢ an editable name (balance plus order in example below)
¢ an editable local variable (X in example below)

¢ editable Prolog code which is used to calculate the value
(X is balance+order_total.)
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Statement Box with an Arithmetic Expression
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Example: Calculating Leap Years

1532 reters to e date
seplember the gragonan calandar was

irfreduced in sty (amang offars)
15 Ochober 1582

jEnuany or
march or
meny ar
Uy o
AugLst or
Calcuabs the  octobsr ar
nurnbesr of days  december
In a morgh

? year > 1562
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Using a Statement Box to access a Prolog
Knowledge Base

-------

% customer.pl

known balance(John Smith',800).
known balance(Joe Doe',100).
known balance(Mary Jones', 10).

s customer(X,'yes)):-
known_balance(X, Bal).
s customer(,'no’).

show_all:-
flash(Mere is a list of customers)),
known_balance(X, Bal),
write(x),nl,
fail.

show_all.
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