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CHAPTER SEVEN - SOFTWARE MANUAL FOR AKT

R

To install AKTS onto your computer read

‘How to Install AKT5’
at the front of this manual

7.1 INTRODUCTION

AKT provides an environment for the creation of a knowledge base, by allowing you to enter,
view and edit knowledge, as well as enabling automated reasoning with the contents of the
knowledge bases created.

Each knowledge base created with AKT includes the following information:

e the unitary statements

e source details for each statement

o lists of formal terms, their definitions and synonyms

e memos on individual sources, individual statements and the knowledge base as a whole

e records of any object hierarchies developed

e records of any topics and topic hierarchies developed

o full information about the structure and content of any diagram sets in the knowledge base

Each knowledge base created, is stored as a set of Prolog facts and is managed via the KB
menu (Figure 7.3 below).

7.2 GETTING STARTED

On opening AKT the first image will be the title page below (Figure 7.1).

AKT 152

& %
Note the version number that

Agroforastny FKnowledge Toolkit you are using.

for Windows (AKT) Version 5.00 < % &

- When registering any queries about

{c) Schoal of Agricultural and Farest Sciences your knowledge base with technical
support in Bangor  (email:

- aktS@bangor.ac.uk) you must state
the version number.

University of Wales
Bangor
Guwnynedd, LLB7 2L/ N

N
(8] | Cancel I

D

Figure 7.1. Title page of AKT

Click on OK. A large blank screen appears with the main menu in the top left-hand corner, as
in Figure 7.2.
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m= AKT .. no knowledge base loaded.

File KB Diagram Tools Help

Figure 7.2 The main menu

Move the cursor arrow to KB and press. The following menu appears (Figure 7.3)1;

= AKT ___ current knowledge base : treefodd

File | KE Diagram Tools Help
Mew Kb ...
OpenkKhb ...
Save Kb
Save Kb As .
Sawve Topic as Kb
Close Kb ...

Selectkb .

Boolean Search

Farmal Terms ...
ObjectHierarchies ...
Memos ..

Sources .
Statements ..
SWRORYmS .

Topics ..

Topic Hierarchies ..

Figure 7.3 The main KB (Knowledge Base) menu

A knowledge base file must be opened before work can begin, either by creating a new file
(New KB) or by opening an existing file (Open KB). Other file management options allow the
current file to be closed (Close KB), the file to be saved (Save KB) or the file to be saved
under another name or in another location (Save KB As). There is also the option of saving
all the information about one topic as a separate knowledge base (Save Topic as KB).

5% WARNING

When adding new statements or diagrams to the knowledge base, the

programme does not automatically save them. Therefore it is
necessary to select Save KB from the KB menu before closing. It is
good practice to save every few minutes to avoid losing work due to
power failures etc.

" There are two distinct sets of interfaces in AKT for entering, viewing and editing knowledge.
These are the KB (for Knowledge Base) (Figure 7.3) and the Diagram interfaces (Chapter 8).
We will begin with the KB interface.
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7.3 STARTING WORK ON A KNOWLEDGE BASE

When opening the AKT program you will either want to work on a new knowledge base or
continue working on an existing one.

7.3.1. STARTING ON A NEW KNOWLEDGE BASE

Select New KB from the KB menu. You must select the directory in which you wish it to be
stored and give the knowledge base file a name.

<L X<

R

Your knowledge base will be saved in the same folder as AKT unless
you specify otherwise. It is recommended that you set up a separate
folder for knowledge bases.

~ M

Type the name and press Save. You will then return to the main menu as in figure 7.2 only
now the name of the new knowledge base will appear in the top left-hand corner of the screen,
in this case ‘trees’ (Figure 7.4).

m= AKT ... current knowledge base : trees

File KB Diagram Tools Help

Figure 7.4 Opening menu of a newly named knowledge base

7.3.2. OPENING AN EXISTING KNOWLEDGE BASE

If you are opening an existing knowledge base, select Open KB. Once you have selected the
knowledge base file and pressed Open you will return to the AKT main menu with the name of
the knowledge base in brackets next to the AKT heading in the top left hand corner of the
screen. Simultaneously, a memo dialog box appears on the screen, designed to give the new
user a brief introduction into the knowledge base they have selected (see 7.9 below for a full
description on the Memo dialog box). Once you have read the information, press Close to
continue.
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7.4. ENTERING KNOWLEDGE THROUGH THE STATEMENT
INTERFACE

Formal statements are entered through the Statements interface in the KB menu (see Figure
7.3). If you are starting a new knowledge base the ‘Statements’ dialog box will be empty as in
Figure 7.5 below. If you are adding statements to an already existing knowledge base, the
statements previously entered will be listed in the ‘All Statements’ box as in Figure 7.6
showing the ‘Statements’ dialog box in soil.kb?,

= Statements - new knowledge base. HE E == Statements - soil knowledge base. M= B

Mumber of Statements: 0 Details Nurmber of Statements: 73 Details |

r Selected Statement r Selected Statement

Natural Language Edit Matural Language Edit |

|
Al New |
7]
Close
the water_holding_capacity of black_soil is high
the fertility of sandy_soil is low

=l |
=l

(S
=l

|
i

Mew ;I
Formal Language Farmal Language
Delete | Delete
| Close: |
g S Celammy | . Gorthy Categary |
. _ ]
nore] the fertility of black_soil is high B
the praduction of crop is high F the fertility of sail is high and the water_haolding_capacity of goil is hic
the fertility of red_sail is high if the rainfall amount is enough and the amaunt of compast is high
the fertility of loose_soll i low

the amount of red_sail erosion is high b
the amount of loose_sail erosion is high

the rate of red_soll nutrient leaching is low

10: the rate of sandy_sall nutrient leaching is high

11: the amount of sandy_soil erosion is high

12: the red_soil depth is deep

13: the loose_szoil depth is shallow

14: the black_sal depth iz shallow

15: the zandy_soil depthis shallow

16: the organic_content of black_sall is high

17: the amount of rainfal is high if the system season is rainy

18: the intensity of rainfall is high if the system season is rainy

19 the steepness of bari is high

20: the steepness of khet is low

21: the frequency of rainfall is low if_the system seaszon is summer or_the system season iz winter ;I

000~ OO L P

r Diagram Selection Typ:

 Diagram Selection Typ

All Statements Causes/Effects Nawigate | PFrint Statements

All Statements Causes/Effects Mavigate | Frint Statements |

Figure 7.5 The Statements dialog box in a new

knowledge base Figure 7.6 The ‘Statements’ dialog box in an

existing knowledge base (soil)

In order to enter a new statement select New. The following screen will appear (Figure 7.7),
requesting information on the ‘Information Source’.

iz Information Source s

Please select information source

Selected Source: | |

Type: | interview & reference LI|

| —Sources Mew

[hione]

@ Interview

| " Reference

Ok I
Cloze I
Dretails I
Delete I

Figure 7.7 Information Sources dialog box

2 The examples used throughout the user guide section of this manual are taken from the two
knowledge bases provided with the AKT software, ‘soil’ and ‘treefodd’.
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7.4.1 ENTERING SOURCE INFORMATION

7.4.1.a New sources

It is not possible to enter a new statement via the statement interface without entering the
source first, because it is most important to identify the source of each piece of knowledge
entered into the knowledge base. A source may be an informant or it may be a reference from
a book or journal or other printed matter. .

e If you are starting a new knowledge base, or using a new source, select New.

e If you are updating a previous knowledge base in which the source has already been
quoted, highlight the relevant source from the list under ‘Source’.

If entering a new source, select the relevant type (interview or reference) using the radio
buttons and either the interview dialog box (Figure 7.8a) or the reference dialog box (Figure
7.8b) will appear.

To create a new ‘interview’ source, the informant’'s name, the date of the interview and the
informant’s gender is recorded. If the sample of farmers interviewed is to be stratified in any
way other than by location and gender, it is possible to introduce other criteria into the ‘USER
defined fields’. In the ‘User identifier 1° box, you put the type of stratification, for example,
religion, or caste, or wealth ranking, etc. In the box beside it you put the group to which
informant belongs e.g. Muslim, or Brahmin, or wealth rank A.

To create a new ‘reference’ source, the name(s) of the author(s), date of publication, title and
other information are recorded”

SOURCE Saws | SOURCE Save |

MNarme | | Name || |

Location | | Mermo | ear ﬂl
Year “ear Suffis [2] Tl |
Year Suffix Close |

Authar(z]: | H
Intervigwer: | | Gender. .

Interviewes: | | | | Title: | H

|7USER defined fields

|Useridentifier1 | | | Wolume : |:| Yol Mo l:l Pagesz : l:l

[Useridentifier2 | | | Fublisher - | |

DATE City : [ | [ Default Source
’7Day Month

Figure 7.8a The interview dialog box Figure 7.8b The reference dialog box

The year suffix is to enable you to distinguish between multiple interviews (or multiple articles)
by the same person within the same year.

If it is felt that more detail is needed either about the informant (for example, age, family
background, ethnic group) or about the reference, then this information can be added by
selecting Memo, and typing the information into the ‘Memo attached to source’ dialog box
(Figure 7.9).

® In the case of an article, the name of the journal should go in the ‘Name’ box.
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== Memo attached to source - 1999a

KB name : zoilkb Dielete |

Cloze |
=

]

s

Figure 7.9 The ‘Memo attached to source
dialog box, in which extra information about
the informant or the reference can be added.

7.4.1.b Sources already entered

If entering new statements but from a source already in the data base, check that the correct
source is highlighted and appears in the ‘Selected source’ box of the ‘Information Source’
dialog box as in Figure 7.10 below. Then press OK.

s Information Source

Flease select information source :

Selected Source: |Gu[ung 19972 |

Type: | interview & reference j|

r Sources MNew

Farmers 1397a

" |nterview

™ Reference

EIKl
_ Close |

Cloze

Details |
Delete |

Figure 7.10 Highlighting a source already entered
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7.4.2 ENTERING A NEW STATEMENT

Figure 7.11 is an example of a newly entered statement.

'- Mew Statement - [soil_kb] M= E3

Statement Ho: 118 KB Hame:  zail Source(s]: Farmers 13372 Save

— MNatural Lanquage:

|
LI ¥ Sources

IF:

|
LI LI kemo

— Formal Language Statement
|action[cultivation,sandy_soil] caugesTway att_value(crop,production,increase)

LI _'I Syntan Check

IF:

Close

Farmal Terms

REEE

Translate

i

|att_vaIue[compost,amnunt,high]

o I

Figure 7.11 The ‘New Statement’ dialog box

All unitary statements have to be entered using the formal language (Chapter 4.2), in the
‘Formal Language Statement’ box, any conditions are written in the second box, the ‘IF’ box.
After formulating a statement, press Syntax Check. If the syntax is correct, a box will appear
with ‘Syntax Correct’, if the syntax is incorrect, a box will appear as in Figure 7.12 or Figure
7.13 depending on where the error lies.

S S e

& Check Formal Language Statement. & Eheck [F statement

Figure 7.12 Error in the Formal Language Statement Figure 7.13 Error in IF statement

The formal statement must conform to the grammar described in chapter 4.2. If you receive
the error messages, then either the structure of the statement does not conform to the formal
grammar, or one of the reserved terms (e.g. att_value) is misspelt. Once the formal language
statement has been correctly entered, select Translate from the ‘New Statement’ dialog box
for a natural language translation of the formalized statement. The natural language
statement generated (Figure 7.14) will be stylised and will not always read smoothly or be
grammatically correct, it should, however, make sense and express the meaning of the unitary
statement unambiguously.
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== New Statement - [soil kb] M= E3

Staterment Mo 118 KB Mame:  zoil Source(z): Farmers 19973 Save

—Matural Language: Cloze

|cultivation of zandy_zoil cauzes an increase in production of crop

ﬂ = Saurces

IF:

Formal Terms

LEEE

| the amaunt of compast is high

ﬂ _'I Mema

—Farmal Language Statement :
|action[cultivation,sandy_soil] causes]way att_value(crop production increase)

LI _’I Syntax Check

IF:

i

i Translate |

|att_vaIue[compost,amount,high]

u B

Figure 7.14 Translation of the formal statement into natural language

When you are satisfied with the statement, press Save. If you save a statement without a
condition a dialog box will appear as in Figure 7.14a asking you to confirm that you wish to
save a statement without a condition. If you select No you will return to the new statement
dialog box.

If your statement includes any formal terms new to the knowledge base, before the statement
is saved a dialog box will appear, asking you whether you want to create the new formal term
(Figure 7.14b). A new dialog box will appear for each new formal term. The purpose of this is
to make you aware that you are creating a new formal term, to cut down on the number of
synonymous terms used and the number of spelling mistakes.

m= WIN-PROLOG E == WIN-PROLOG
@ Are you sure you want to save this statement without a condition 7 @ Do you wigh to create a new formal term zilage

] we |

Figure 7.14a Saving a statement without a condition  Figure 7.14b Creating a new formal
term within a statement

If you press Yes (Figure 7.14b) then a new dialog box appears, announcing ‘Statement
saved’. If you press No then the statement will not be saved and you will be returned to the
New Statement dialog box.

%WARNING

Save in the ‘New Statement’ dialog box, only saves the statement in
memory temporarily. To save it in the knowledge base permanently
you must select Save under the KB menu.

7.4.3 EDITING A STATEMENT

Once a new statement has been saved, the programme automatically reverts back to the
updated ‘Statements’ dialog box (Figure 7.15) from which all existing statements can be
accessed. For large knowledge bases, accessing particular statements may be facilitated by
doing a Boolean Search, restricting the statements to a set containing the formal terms of
interest (see section 7.9 below).
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== Statements - soil knowledge base.

Murnber of Statements: 73

Details

r Selected Statement
Matural Language

<] |

Formal Language
|5?: action(cultivation,zandy_zoil] causeslway att_value[crop, production increase) if att_-

Edit

ogl:

MNew

Delete

4 I 2l

Cloge

!

Sort by Categomy |

42
43
44
45;
46
A7
48

an increase in scale of migration of farmer causes a decrease in pressure_on_forest of population &
adecrease in pressure_on_forest of population cauges a decrease in intengity of forest degradatior

a decrease in intenzity of forest degradation causes an increase in availability of forest_fodder

an increase in availability of forest_fodder cauges an increase in amount of animal_fodder

ah increase in availability of private_fodder causes an increase in amount of aninmal_fadder

an increase in amount of animal_fodder causes an increase in number of animal

an increase in gcale of migration of farmer causes a decreasze in availability of farm_labour

49; a decrease in availability of farm_labour cauzes a decrease in number of animal
B0; adecreasze in number of animal causes a decreasze in availability of animal_manure
. adecrease in availability of animal_manure cauzes a decrzase in fertility of sail

52
: an increase in scarcity of firewond causes a decrease in amount of crop_residue

praduction of crop if
y product

. cultivation of looze soil cauzes a decrease in
[a]g] ar Incr

;. adecrease in depth of 2ol causes an increase in rate of soil erosion

; anincrease in amount of zoil erosion causes a decrease in production of crop
: the spstem seazon is winter cauzes the amount of rainfall iz low

. adecrease in amount of rainfall causes an increasze in moisture_stress of soil

a decrease in amount of animal_fodder cauzes a decrease in amount of crop_residue

. anincrease in amount of crop_residue causes an increase in amount of mulching of stubble

: cultivation of looze_soil cauges an increasze in production of crop if the amount of compost i high
e armount of rainfall iz very hic
0 : of crop if the amount of comy iz hi
- cultivation of zandy_soil causes a decrease in production of crap i the amaount of rainfall iz very_hi |

— Diagram Selection Type

All Statemetts Causes/Effects Mavigate |

Print Statements |

Figure 7. 15 ‘Statements’ dialog box

From the ‘Statements’ dialog box it is possible to check all the details of a statement (the
sources, the formal terms, any definition of those formal terms, any synonyms, and any

memos) and to edit that statement.

Highlighting the relevant statement and selecting Details will allow you to check all these

details without the danger of making any inadvertent alterations.

Highlighting the relevant statement and selecting Edit permits you to edit the statement and all

its appended details (Figure 7.16).

== Edit statement 57 details.

Statement Mo: 57 KbMame:  sail Sourcelz): Farmers 1997a

— Matural Language:

|cultivati0n of zandy_sall causes an increase in production of crop
H

IF:

| the amount of compast iz high

ml

Save

Cloze

Sources

Formal Terms

LEEEL

Mema

r Formal Language Statemenl

ul

IF:

|att_value[composl,amounl,high]

ml

Syntax Check

Translate

i

Figure 7.16 The ‘Edit statement’ dialog box
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7.4.3.a Adding definitions to formal terms

It is important that all formal terms remain as unambiguous as possible. However, different
users may have a different understanding or concept of the same term. For example ‘alley
cropping’ may suggest to some a system where the tree component is made up of a single or
multiple row of trees, whilst others envisage a system of dense hedgerows. For this reason it
is useful to be able to define exactly what is meant by the term in the context of a specific
knowledge base.

In order to add definitions select Formal Terms in the ‘Edit statement’ dialog box (Figure 7.16
above) and the following screen appears (Figure 7.17);

The ‘Statement Formal Terms’ dialog box displays two lists, the first, headed ‘Statement
Formal Terms’ gives a list of all the formal terms within that particular statement. By
highlighting one of the terms, that term’s type (i.e. object, process, action, attribute, value, link
or comparison) will be displayed in the ‘Type’ box. The second list, headed ‘Formal Terms’
gives a list of all the formal terms within the knowledge base. This serves as a reference and
should be consulted so as to avoid unnecessary use of synonymous terms. In order to define
any of the terms, highlight the required term, and select Details. The ‘Formal Term Details’
dialog box will appear (Figure 7.18). The ‘Formal Terms Details™ dialog box enables you to:

define the term by filling in the ‘Definition’ box;
check whether the term has any synonyms;

e check in which statements the term has already been used by selecting Show use in
statements; and

e check whether the term already appears in an object hierarchy by selecting Show use in

hierarchies.
ms Statement Formal Terms - [soil. kb] = Formal Term Details - [zoil kb] E
KB Mame: soil Statement Mo: 39 Farmnal Tem |CID|:| |
Type: | Al jl Type: |nbiect | Save
~Statement Formal Terms — L
i eme? o e Definition: Something [that is growvn by the =]
g?orgpos = . farming househald for the purpose of
sandy_soil Details | LI Claze
arnount E——
duch
ELDIti: :tilg: — Clase | Syraryri(s): ;I
high i LI
 Formal Terms
access - Show use in statements Show use in hierarchies
amaunt
animal
animal_fodder
animal_manure
application . . .
o Figure 7.18 Formal Term Details’ dialog box
august i

Figure 7.17 The ‘Statement Formal
Terms’ dialog box

R

After editing a statement it is advisable to save the whole knowledge
base through the main KB menu.

M

2

* For a more detailed description of ‘Formal Term Details’ see section 7.7.

Knowledge Acquisition 60



Chapter Seven — Software manual for AKT

7.4.3.b Appending or detaching additional sources

It may be that there is more than one source for a particular statement. In that case only the
first source is given when the new statement is entered into the knowledge base. If the other
sources have already been entered into the knowledge base, either attached to other
statements or via Sources in the main KB menu, then they can be appended to the statement
at this stage.

& 4

R

A new source, i.e. one not yet been entered into the knowledge base,
cannot be attached to a statement via this route. It must first be
entered into the knowledge base via Sources under the KB menu
(see section 7.6)

S
20

== Statement Sources - [soil kb]
KB Mame: soil Statement Mo: 39 KB Name: soil Statement Mo: 39
Selected Source: [ENTEREEE Selected Source:
Type: interview & reference jl Tope: | interview & reference j|
r Statement Sources ———— - r Staternent Sources -
Farmers 19972 M Farmers 19972 M
Close | Gurung 19573 Close |

Edit Sources

Append |
r Sounce rSoucer
Farmers 19974 Detach | Farmers 1997a

Gurung 19375

Gurung 1997a

Figure 7.19 ‘Statement sources’ dialog box Figure 7.20 A new source appended to
‘Statement Sources’ list

In order to append a source to the statement in the ‘Edit Statement’ dialog box select
Sources. The ‘Statement Sources’ dialog box appears (Figure 7.19). Highlight the source you
wish to append to the statement from the ‘Sources’ list and then select Append. A message
will appear, confirming that the source has been appended to the statement (Figure 7.21) and
the newly appended source will appear in the upper list under ‘Statement Sources’ (see
above, Figure 7.20).

If you wish to detach a source from a statement, highlight the source to be detached from the
statement in the ‘Statement Sources’ list and select Detach. The source will be removed from
the ‘Statement Sources’ list, although it will remain in the ‘Sources’ list. A message will
appear, confirming that the source has been detached from the statement (Figure 7.22).

'- Append Source '- Detach Source [ <]

& Source appended to Staterment & Source removed from Statement

Figure 7.21 Message confirming that a Figure 7.22 Message confirming that a
source has been appended to a statement source has been detached from a statement
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R

A statement must have a source. If there is only one source attached

to the statement, it is not possible to detach it.

7.4.3.c Appending Memos

Statements may need certain clarifications which cannot be expressed in the formal language
and therefore have to be appended to the statement in the form of a memo. For instance, in
the example given here of a new statement:

Cultivation of sandy_soil causes an increase in production of crop if
the amount of compost is high (Figure 7.14, above)

it may be appropriate to list in the memo field what the compost is made of. It is better to put
the explanation here, rather than in the ‘Formal Terms’ dialog box, because the type of
compost referred to may differ from statement to statement, and the Memo dialog box is
attached to the individual statement. To add a memo, select Memo from the ‘Edit Statement’

dialog box, and the following dialog box appears (Figure 7.23);

KB name: goil kb

== Memo attached to statement : 39

Delete |
Close |

=

|

Figure 7.23 The ‘Memo’ dialog box, attached

to a specific statement

It is now possible to enter any information about the statement that has not been adequately
expressed by formal language. There is ample room to write the memo in some detail, the
scroll bar on the right enabling you to read all the passage. Once the memo is complete,
press Save. A message will appear, ‘Memo saved O.K.
select Delete. A message will appear ‘Memo deleted.’. If you just want to read a previously

written memo, then select Close when finished.
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7.4.4 DELETING A STATEMENT

In order to delete a statement, enter Statements via the main KB menu and highlight the
statement you wish to delete. The statement will appear in the ‘Selected Statement’ box.
Then press Delete. A message will appear, giving the natural language translation of the
statement to confirm whether you really want to delete that statement (Figure 7.24).

5 adecrease it price of fertilizer cauzes ah increase in uzage of fertiizer & Statement deletad.
Are you zure pou want bo delete this statement?
No
Figure 7.24 Message requesting you to confirm whether Figure  7.25 Message
you wish to delete the highlighted statement confirming that the statement

has been deleted

If Yes is selected, another message appears (Figure 7.25) confirming that the statement has
been deleted.

If you wish the statement to be permanently deleted from the knowledge base, you must save
the knowledge base after deleting the statement.

%WARNING

Any formal terms associated with the statement will be deleted unless
they are also used in other statements.

7.4.5 DIAGRAMMATIC REPRESENTATION

At the bottom of the Statement card are various options for diagrammatic representation
(Figure 7.26).

64 irrigation of khet causes an increase in availability of soil nutrient
55 adecrease in frequency of rainfall causes a decrease in amount of rainfall
G6: an increase in rate of soil nutrient leaching causes an increase in amount of s

67. adecrease in amount of application of compost_in_field causes adecrease il
£8: an increase in rate of soil erosion causes an increase in amount of soil erosiorn ™

— Diagram Selection Type

Al Statementei Causesl Effects | Navigatel =rint Statementi

Figure 7.26 The diagram options at the bottom of the Statements card

If you select All Statements it will give you a diagram of all the causal and link statements in
the knowledge base.

If you highlight a statement and press Causes it will give you a diagram showing all the
connections (i.e. causes) flowing into the selected statement. If you highlight a statement and
press Effects it will give you a diagram showing all connections (i.e. effects) flowing out of the
selected statement. If there are no causes or no effects of a particular statement a message
will appear to inform you of the fact.
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If you highlight a statement and press Navigate, it will give you a diagram of the immediate
causes and effects of the selected statement, from which you can build up the diagram further
from within the diagram interface. Diagrammatic representation is dealt with in detail in
Chapter 8.

7.4.6 SORTING STATEMENTS IN THE STATEMENT CARD

The statements in the statement card can be sorted either numerically, or by type (attribute,
causal, comparison or link statements). When you open a knowledge base, or create a new
one, the statements will be listed numerically. To list them by statement type press the Sort
by Category button at the top of the statement card (see above, Figure 7.6). If the
statements are sorted by category the button changes to Sort Numerically.

7.4.7 INVERSE STATEMENTS AND NUMBERING

Each two way causal statement (i.e. those using ‘causes2way’) generates an invisible inverse
statement, a statement that is used in reasoning but is not displayed on the screen (see above
Chapter 4.2.4.a). Each time a knowledge base is loaded all statements are renumbered from
1 to the total number of statements. The inverse statements are then generated and added to
the knowledge base with numbers following on from the visible statements. For this reason,
when you begin adding new statements to a knowledge base, the statement number will not
be the next number available in the list of visible statements but the next number available
after the invisible inverse statements. This is the reason for any gap in the sequence of
numbers between the last visible statement on the statement card and the number given to
the first new statement. Figure 7.26a below demonstrates this, the last number in the original
knowledge base was 756, the number allocated to a new statement is 918. That means 162
inverse statements have been created after loading the original knowledge base.

753 pozilo_fodder_tree tree_fodder mainly_fed_ta large_arimal
754 kam_pogilo_fodder_tree tree_fodder not_fed_to o

785 painyu tree_fodder not_fed_to cattle

A6 cattle_fodder_tree tree_fodder fed_to large_animal

18 the nutrient_wvalue of zilage iz high

Figure 7.26a Demonstrating the gap between the last number of the visible statements and
the first number of any new statements. The difference (162) is taken up by a set of invisible
inverse statements.

7.5 OBJECT HIERARCHIES

AKT allows you to generate a hierarchy of objects. This provides an indexing system for the
otherwise unsorted unitary statements that constitute the knowledge base. A single
knowledge base may contain a number of discrete hierarchies, and a single object may occur
in more than one hierarchy.

The creation and manipulation of object hierarchies are controlled by the Object Hierarchies
menu under the main KB menu.

7.5.1 CREATING OBJECT HIERARCHIES

A new object hierarchy is created by selecting New (Figure 7.27). In the new dialog box that
appears, ‘New Object Hierarchy' (Figure 7.28) a new hierarchy name has to be given. The
‘New Hierarchy Name’ can be either one of the objects which occurs in the unitary statements
or it can be a completely new name, not directly related to any of the unitary statements but
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which provides a means of identifying the relationship between the other objects appearing in
the hierarchy. Enter the name and press Save.

m= New Object Hierarchy - [treefodd] m

= Object Hierarchies - [treefodd] m

Kh Mame: treefodd kb name: treetodd

Mews hierarchy | |
....... S o |

Object. A trees |
[
Fodder_animal_ty Delete | Figure 7.28 Dialog box for New Object

—Object Hierarchies —

Fodder_overripen ;
Fodder_guality Hierarchy

Fodder_ripening_
Interirm
Leaf_flushing_mor
Leaf_shedding_m=——
Leaf texture
Livestock &

Close

Figure 7.27 Dialog box for object hierarchies

Once a hierarchy name has been entered and saved, the dialog box will revert to the ‘Object
Hierarchies’ dialog box with the new hierarchy name included in ‘Object Hierarchy’ list.

7.5.2. VIEWING OBJECT HIERARCHIES

To view an object hierarchy, highlight the relevant hierarchy from the ‘Object Hierarchies’ list in
the ‘Object Hierarchies’ dialog box and the object hierarchy details will appear automatically.

The screen below (Figure 7.29) is the ‘Object Hierarchy’ dialog box for the object hierarchy
‘Livestock’ in the ‘treefodd’ knowledge base. The left-hand side of the dialog box shows the
‘Objects in Hierarchy’ list, which is simply an alphabetical list of all the objects in the hierarchy.
The central panel headed ‘Hierarchy Structure’ gives the structure of the hierarchy
immediately above and below the selected object, with the selected object highlighted in the
middle box under ‘Object’ and also in the ‘Selected Object’ box at the top, under the hierarchy
name.

In Figure 7.29 the object in the ‘Selected Object’ box is Livestock. As that is also the hierarchy
name, there are no objects listed in the SuperObjects box. In the ‘Immediate SubObjects’ box
are listed ‘animal’ and ‘bird’. If we highlight another object in the ‘Objects in Hierarchy’ list, for
example, ‘large_animal’, the objects in the ‘Hierarchy Structure’ section will automatically
change to Figure 7.30. Now ‘animal’ appears as the superobject and ‘buffalo’ and ‘cattle’ as
the immediate subobijects.
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KB Mamne: treefodd
Higrarchy Mame : |Livestock |
Selected Object : |Livestock |

r Objects in Hierarchy

goat
large_animal
ox

shesp
zmall_animal

r Hierarchy Structure
SuperQbjects :
[rone]

Object -

Cloze |
Object Detailz |

Selected object

Append to |

Detach |

Immediate SubObjects :

arimal
bird

Move/Copy |
Wiew Tree |

Figure 7.29 ‘Object Hierarchy’ dialog box

KB Mame: treefodd

== Object Hierarchy - [treefodd.kb]

Hierarchy Mame :

|Livestock

Selected Object :

|Iarge_animal

 Objects in Hierarchy

Livestock
anirnal

bird

buffalo
cattle

=0

goat
large_animal
ox

sheep
small_arnimal

r Hierarchy Structure
SuperObjects
anirnal

Cloze |
Object Detailz |

Selected object

Append to |

Detach

Imrnediate SubDbjects
buffalo
cattle

Move/Copy |
Wiew Tree |

Figure 7.30 Highlighting large_animal in the
‘Object’ box of the hierarchy structure.

To get a comprehensive view of the ‘Livestock’ hierarchy structure, select View Tree. The
following diagram appears (Figure 7.31), the scroll bars enabling you to view the whole

diagram.

pressing the Copy to Clipboard button.
immediately by selecting Edit and then Paste or by pressing Ctrl v.

Hierarchy Livestock

g Hierarchy - [treefodd] m

Kb Mame: treefodd

Close |

—Tree

|

U\rest[ck
animal

large_animal

buffalo

cattle

cow

ox

=small_animal

goat

sheep

ol

It is also possible to copy the hierarchy tree and paste it to another package, by
Open the package and paste the hierarchy tree

Figure 7.31 A diagram of the ‘Livestock’ hierarchy, generated by selecting View Tree
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7.5.3 BUILDING / EDITING OBJECT HIERARCHIES

7.5.3.a Adding objects

To build up an object hierarchy, or to add to one already extant, highlight the relevant
hierarchy from the ‘Object Hierarchies’ list and the ‘Object Hierarchy dialog box will
automatically appear. Figure 7.32 is of the ‘Object Hierarchy’ dialog box for a newly created
hierarchy with no objects attached.

'- Object Hierarchy - [treefodd. kb]

KB Mame: treefodd

Hierarchy Name : |Sgi|_type |

Selected Object : |Soi|_type |

r Objects in Hierarchy  — Hierarchy Structure

p SuperDbjects :
Soil_type |
YR [rone] Close
Object Details

Selected object

Append to |

Detach |

MoveCopy |
Wiew Tree |

Object :
Eol o]

Immediate SubDbjects :
[hone]

Figure 7.32 The ‘Object Hierarchy’ dialog box of a newly created object hierarchy

To add objects to a hierarchy, select Append to. The resulting screen (Figure 7.33) will offer
you a list of all the objects in the knowledge base. Highlight the desired object under the
‘Objects’ list and select Append. The message ‘Object appended to Hierarchy’ will then
appear (Figure 7.34) and the object will appear as an Immediate SubObject of the hierarchy
root.

= Append Obiject - [reefodd.kb] e Append Dbject |

KB Mame: treefodd
& Object appended to Hisrarchy.

Higrarchy name : |Sgi|_t_|,|pe

Append o : |Soi|_t_','|:le

Dbject : |black_soi|

— Objects

bhadra_riperer a
bhalu_bans
bhimzenpati e MI

kil
CEe—— | Cc |

brarich Figure 7.34 Message confirming that the
buthre_tanki _ Detais_| object has been appended to the object

caterpillar X
catlle hierarchy
cattle_fodder_tree
chaitra_flusher

chaitrs_ovemipener x |

Figure 7.33 Selecting an object to append to
an object hierarchy

Any number of objects can be appended to the object hierarchy in this way, appending them
one at a time.

The objects that appear in the object list (Figure 7.33 above) are taken from the statements
entered onto the knowledge base. However it may be useful to add objects to the object
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hierarchy that do not appear in any of the statements but are implied by a more generic term.
For instance, farmers may refer frequently to ‘livestock’, without mentioning the species. For
the comprehensiveness and the power of the knowledge base it is nevertheless useful if the
researcher can list the species kept, under a ‘Livestock’ hierarchy. To add objects that do not
appear in the statements, you must first add them to the knowledge base as new formal terms
(see 7.7.2) and then add them to the object hierarchy.

If you wish to create a hierarchic structure within the object hierarchy, then first select the root,
or parent object from the list of objects. This object will then appear in the ‘Object’ box in the
‘Hierarchy Structure’ and objects can be appended to it as before. In Figure 7.35, black_soil is
the head of the sub-hierarchy, and loose_soil is the new subobject.

== Object Hierarchy - [trieefodd. kb]

KB Mame: treefodd

Histrchy Name :

Selected Object:  [black_soil

r Objects in Hierarchy  — Hierarchy Structure——
7 Superlbjects :

Soil_type -

black_soil Soil_type U2 |

[ il .

R Object Detalls |

Selected object

Append to |

Detach |

tove/Copy |
View Tree |

Object :
black_zoil

Immediate SubObjects :
looze_soil

Figure 7.35 Demonstrating an object hierarchy, in which ‘black_soil’ is the selected object,
loose_soil’ its sub-object and ‘Soil_type’ its parent.

8

There are two ways of describing the position of an object in a hierarchy structure. Diagram A
describes the position in its simplest form. All objects higher up the hierarchy than the object in
question are superobjects, all those below are subobjects.
A.
SUPEROBJECTS
0
OBJECT
N%
SUBOBJECTS

But this structure can be defined more precisely in Diagram B.
B.
ANCESTORS
0
PARENT
0
OBJECT
NZ
CHILDREN
NZ
DESCENDANTS

An object can only have one parent, or immediate superobject, but as many ancestors as
there are rungs on the object hierarchy ladder above its own position on that ladder. On the
other hand, an object can have many children, or immediate subobjects, and many
descendants, on each rung below it on the hierarchy ladder.
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7.5.3.b Detaching objects

To detach an object from an object hierarchy, enter the relevant ‘Object Hierarchy dialog box
and highlight the object to be detached in the ‘Objects in Hierarchy’ list. The object will then
appear in the ‘Selected Object’ box and in the ‘Object’ box within the ‘Hierarchy Structure’. In
Figure 7.36 this is the object ‘goat’. Then press Detach.

= Object Hierarchy - [treefodd kb]

KB Name: treefodd

r~ Objects in Hierarchyy - — Hierarchy Stucture——
Livestock SuperDbjects

a‘:\;sa\m small_animal Close

bird

blzfla\u Object Details

cattle
cow

oat
large_animal
ox

Selected object

Append to

Detach |

Move/Copy
View Tres

Sheep Dbject :
small_animal =

|mmediate SubObjects :
]

Figure 7.36 Detaching ‘goat’ from an object hierarchy

The following message appears (Figure 3.37) asking whether to detach the selected object.
Press Yes and another message appears, confirming that the object ‘goat’ has been removed
(Figure 7.38).

= WIN-PROLOG - =]

@ el e e 2 & Dltach et detmeled]

Figure 7.37 Message to confirm detaching Figure 7.38 Message confirming that the
object object has been detached

The object ‘goat’ is now removed from the object hierarchy ‘Livestock’, although it still exists
as a formal term in the knowledge base.

If you wish to detach an object which is the head of a sub-hierarchy, for instance ‘large animal’
in Figure 7.39, which has ‘buffalo’ and ‘cattle’ as sub-objects, once you have pressed Detach,
and confirmed that the object is to be detached (as in Figure 7.37 above), a new message
appears (Figure 3.40).
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s Obiect Hierarchy - [reefodd.kb] == WIN-PROLOG ]
KB Mame: treefodd
Higrarchy Name |Livestock | @ Do wow wizh to detach all the sub objects of large_animal 7
Selected Object |Ia|ge_an\mal |

r Objects in Hierarchy, — Hierarch}! Stucture —
I;:;S;FCK Sa:E:;lwacts : Clase |
el Object Detas Figure 7.40 Message displayed when
catte detaching an object with sub-objects attached

cow
goat
large_animal

Selected object

Append to |

o Object :
sheep _
smmall_animal large_animal Detach |

Immediate SubObjects
buffala
cattle

tMove/Copy |
Wiew Tree |

Figure 7.39 Detaching an object with sub-
objects attached

The program asks whether or not you wish to detach all the sub-objects together with the
selected object. If you press Yes then in this case ‘buffalo’ and ‘cattle’ will be removed from
the object hierarchy as well. If you press No then another message appears (Figure 7.41),
which confirms that the object has been detached and its sub-objects raised up a level within
the hierarchy.

-

& Object large_animal detached; all its sub-objects raized up a level.

Figure 7.41 Message appearing if an object is detached but its sub-objects are left in place
7.5.3.c Moving objects within a hierarchy

It may be necessary to rearrange an object hierarchy, moving objects to different levels within
the hierarchy. In the below example, Figure 7.42, ‘chickens’, ‘ducks’ and ‘geese’ have been
added to the Livestock hierarchy, and are directly below ‘Livestock’ on the hierarchy tree.
However, it would be more appropriate to put them under ‘bird’. In order to do this highlight
the first object, ‘chickens’, in the ‘Objects in Hierarchy’ list and press Move/Copy. The ‘Move
Object’ dialog box appears (Figure 7.43).
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s Obicct Hierarchy - [treefodd.kb] m= Move Obiject - [treefodd.kb] [ X]

KB Mame: treefodd
kB Mame: treefodd

Hizrarchy : |Li\-'esh:|ck |

Higrarchy Name : |Livestock |

Selected Object : |chickens |

Object : |chickens |

r Objects in Hierarchy  — Hierarchy Structure ——
F Superlbjects :
Livestock pero) _ .
P = Close | Move To:
bird Obiect Detai
== elalls . .
buffalo 4II Hierarchy : | Livestock j|

c:a_ttle
chickens Selected object
cow
ducks Append to |
geese
goat
large_animal Lizlizeti | M ove |
o - b
sheep Immediate SubObjects : Move/Copy |
small_animal [one)
Cloze
View Tree |

* ohject ™ object+subobjects

Figure 7.42 Highlighting an object before Figure 7.43 Moving an object to another part
moving it within an object hierarchy of the object hierarchy

The ‘Move Object’ dialog box gives the name of the hierarchy in use (‘Livestock’), and the
object to be moved (‘chickens’). The ‘Move To:’ section allows you to select the hierarchy to
which is to be moved, and under ‘Object’ lists the objects within that hierarchy under which
the object can be placed. At the bottom of the dialog box is the option to move, either just the
object, or the object plus its sub-objects. In this case the object ‘chickens’ has no subobject,
so the ‘object’ bullet is highlighted. Then press Move. The following message appears
(Figure 7.44);

'l'- Move succeszful | °- Object Hierarchy - [treefodd kb]

KB Mame: treefodd
& chickens moved to bird Hierarchy Name : [Livestock |
Selected Object : |bi,.;| |

— Objects in Hierarchyy  — Hierarchy Structure
Livestock

SuperDbjects :
animal Livestock Close |

bird . .
Figure 7.44 The message buitalo Dbt Do |
confirming an object has been chickens Selected object
successfully moved within an ducks povendo |
object hierarchy gggfe Object :

large_animal Detach |

ax . .

z:ﬁfanimal l:hr?:f;t: SubObijects : Move/Copy |

ducks

geese
Wiew Tree |

Figure 7.45 An object (‘bird’) and its three immediate
subobjects (‘chickens’, ‘ducks’ and ‘geese’), after they have
been moved within the object hierarchy.

Exactly the same procedure is carried out for ‘ducks’ and ‘geese’, so that all three are now
subobjects of ‘bird’ as in the ‘Object Hierarchy’ dialog box in Figure 7.45.
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7.5.3.d Copying objects between hierarchies

It is possible to copy objects with or without their immediate sub-objects between different
object hierarchies. To do this, follow the same procedure as above, highlighting the object to
be copied in the ‘Objects in Hierarchy’ list in the ‘Object Hierarchy’ dialog box and press
Move/Copy. In the example below, Figure 7.46, we are copying the sub-hierarchy ‘bird’ to the
object hierarchy ‘Plant_pest’. In the ‘Move Object’ dialog box the present hierarchy name
‘Livestock’ is in the top ‘Hierarchy’ box. In the ‘Copy To:" section the hierarchy ‘Plant_pest’ has
been selected from the drop down menu. The objects in the ‘Object’ list are now all objects
from the ‘Plant_pest’ hierarchy. Highlight the object under which the new object should be
copied. In this case it is ‘crop_pest (Figure 7.47) Then select whether the object alone
should be copied or the object plus its sub-objects by selecting the relevant radio button. In
this case the subobjects of ‘bird’, ‘chickens’, ‘ducks’ and ‘geese’ cannot be described as crop
pests, therefore the object ‘bird’ is moved alone, without its subobjects.

== Move Object - [treefodd.kb] [ x| = Move Dbject - [teefodd kb] E

KB Mame: reefodd KE Mame: treefodd
Hierarchy . [Livestock | Hirarchy - [Livestack |
Dhiject ; [bird | Object : [ird |
~Copy To: - Copy To:
Hierarchy © | Plant_pest ﬂ Hierarchy : |F'Iant_|:|esl j'
. Leaf_zhedding_month - Object :
Dbject : Leaf_texture i Flant_pest -
Plant_pest || jvestock bird —
caterpillar _ _ caterpillar Copy |
crop_pest | Poslo_kam_posio_fodder_tree ™ chickens
hairy_caterpillar JE— crop pest
halhale ol
Insect_pest Cloze | geese il
kali_poke hairy_caterpillar hd
khurnle bt
_ ) ) [ 0b|ec:t " object+subobjects
{* abject " object+subobjects

Figure 7.46  Selecting the new object Figure 7.47 Selecting the object under which
hierarchy to which the object is to be copied the object to be copied is to appear

Then press Copy. The object is then automatically copied to the new object hierarchy.

P 94

R

It is only possibe to copy objects and objects + subobjects from one hierarchy to
another, not to move them. If you want ot move them, copy the objects to the new
object hierarchy and then detach them from the original object hierarchy as described
in7.5.3

A A

7.6 SOURCES

Sources are usually entered into the knowledge base when statements are being entered
either via the Statements dialog or via the Diagram interface (see chapter 8) as a statement
cannot be entered without a source (see above, 7.4.2). However, only one source per
statement can be entered via the Statements menu (see above, 7.4.1), whereas there may
be several sources for one statement. Additional sources can therefore be entered via
Sources in the main KB menu.
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The ‘Information Source’ dialog box is exactly the same as that entered via the Statements
dialog (see 7.4.2). Figure 7.48 below is the ‘Information Source’ dialog box of the knowledge
base, ‘treefodd’.

== Information Source

Please select information source ©

Selected Source: ||_ Jaoshi 1995a |

Type: | interview & reference j|

Sources Mew

L .Joshi 1335a
Livestock Scientists 193

Flant Scientists 19942 o :
Salma farmers 1994a  Interview
Salma famers 1995a " Reference

Detailz I
Delete I

Figure 7.48 The ‘Information Source’ dialog box, entered directly via Sources in the main KB
menu

The details of existing sources can be accessed via Details. New sources can be entered by
highlighting the relevant radio button and pressing New. The two dialog boxes ‘Create a new
‘interview’ source’ and ‘Create a new ‘reference’ source’ function in exactly the same way as
described in 7.4.2.

Sources can be deleted by selecting Delete. However, sources which are attached to
statements can only be deleted if there is more than one source for that particularly statement.

= i ienti X
m= Delete Interview Source [Plant Scientists 1994a) [ x| 'I- Delete Source: - [tlEEfDdd.kh] E
SOURCE Delete |

Name e | @ Plant Scientists 19944

Year
Year Suffis [2]

Are you gure pou want to delete this source?

Interviewer. | |

Interviewee: | |

Gender [interviewee]: :|

DATE— . ) )
Day Figure 7.50 The second step in deleting a
Menth ™ Default Source source

Figure 7.49 The first step in deleting a
source

Figures 7.49 to 7.51 describe the steps taken to delete the source ‘Plant Scientists 1994a’
from the knowledge base ‘treefodd’. ‘Plant Scientists 1994a’ is the sole source for some of
the statements within the knowledge base. For this reason the message appears saying that
it cannot be deleted (Figure 7.51).

'- Delete Source: - [treefodd.kb]

Flant Seientists 19942 Figure 7.51 The message

Thiz source iz curently in use and cannot be deleted! that appears if a source is the
sole source for a statement
and therefore cannot be
deleted.
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7.7 FORMAL TERMS
7.7.1 VIEWING FORMAL TERMS

Formal Terms, under the main KB menu brings up a glossary for all the formal terms in the
knowledge base. Selecting a formal term type (object, process, action, attribute, value, link
and comparison) from the ‘Type’ box will bring up the glossary for that type (Figure 7.52).
Unlike object hierarchies, these glossaries can only be flat - simply an alphabetical list of
terms. Items are added to glossaries automatically during the process of formal
representation. The details of each term can be accessed by selecting Details. The ‘Formal
Term Details’ dialog box (Figure 7.53) gives the formal term type, its definition and any
synonyms there may be. If you select Show use in statements a dialog box ‘Search Results’
appears, giving all the statements in which the formal term appears (Figure 7.54). For objects
it is also possible to select Show use in hierarchies. If the object appears in any hierarchies
the relevant hierarchy names will appear (Figure 7.55). In the example below, the formal term
‘cattle’ appears in three formal statements and in the object hierarchy, ‘Livestock’.

.- Formal Terms - [treefodd.kb] E m= Formal Term Details - [treefodd.kb] [ X]
Formal Term: ki
KE Mame: treefodd [cate |
Type: [abiect | Save |
Tupe: =
................................................................ J Drefinition: | d
:all i
~ Formal Terl3ction — 4| Close |

I =ttribute =
abgzorptior] Famparnzan il | symonls) ‘ |¢|
air link: pd A
‘Bl trees
allaichii_bari Hew Shaw use in statements | Shaw use in hierarchies |
allelopathy
altibude
always Delete | . ,
amalla Figure 7.53 Details of the Formal Term
amlisa ‘cattle’ in the treefodd.kb knowledge base
amaunt Cloze |
airnal
‘Birnal_teed' A

Figure 7.52 Selecting the type of formal term
in the Formal Terms dialog box
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. N = - -
me Search Results - [treefodd.kb] [_ [T %] 'I- Hierarchies E’ |

KB Mame: treefodd Murnber of Statements: 3
& [Livestock)

r Selectad Statement
Matural Language

|
i B

Formal Language

4 . .

. R Figure 7.55 The
~ &l Statements message that

2% feeding painyu bee_fodder cabtle cauzes the cattle sickness iz lahue_mute appears haVing

980; pairyu tree_fodder not_fed_to cattle
1231 the cattle sickness iz lahwe_mute cauze: a decrease in productivity of animal

selected Show use
in hierarchies in
the Formal Term
dialog  box, with
‘cattle’ as the formal
term

Diagram | Mavigate | Pririt Statementsl

Figure 7.54 ‘Search Results’ for the formal term ‘cattle’ — screen
display after selecting Show use in statements in Formal Terms
dialog box

7.7.2 ADDING FORMAL TERMS

It is also possible to add new formal terms, unattached to statements, to the glossaries via
Formal Terms. This is of particular use for objects and object hierarchies (see 7.5.3).

In order to add new formal terms, press New. A ‘New Formal Term’ dialog box appears
(Figure 7.56).

m= New Formal Term __ BE

KB Mame: tresfodd kb

Formal Tefrm: | |

Type:

r Glozzany of all formal terms:

Deefinition:

absorh -
absorption

air

Al trees'

allaichi_bari

allelopathy

altitude

alwaps

amalla

arnliso

armount l LI

Figure 7.56 ‘New Formal Term’ dialog box

The new ‘Formal Term’ is typed into the top box. The ‘Glossary of all formal terms’ exists to
enable you to check that the term, or something similar, is not already in the knowledge base.
You select the formal term type from the drop-down menu in the “Type’ box. The ‘Definition’
box enables you to add a precise definition of the term as it is to be understood in the context
of the present knowledge base.
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When finished, press Save. A message will then appear, ‘Do you wish to add the formal term
to the Kb?’ (as it does whenever you introduce a new formal term when you create a new
statement). Press Yes, whereupon a message appears to confirm that the new term has
been saved.

If you attempt to add a term which already exists in the knowledge base, a message appears
‘A term with the same name already exists in the kb’.

20 20

R

By pressing Save in the ‘New Formal Term’ box, you will only save the
new term temporarily. To save it permanently it is necessary to select
~ Save KB or Save KB as under the main KB menu

7.7.3. DELETING FORMAL TERMS

These added terms may also be deleted by highlighting them in the ‘Formal Terms’ list and
selecting Delete. However, it is not possible to delete a formal term that still appears in a
formal statement. In order to remove a formal term which appears in a formal statement, the
term must either be replaced, using the edit function in the Statements menu (see above,
7.4.4) or by deleting the statement altogether, using the Delete function in the Statements
menu (see above 7.4.5).

7.8 SYNONYMS

The ‘synonyms’ option allows you to specify a synonym for a formal term. An example of this
might be the local name for a plant beside the common English name and the scientific Latin
name. For example, the tree with the common English name ‘shea butter tree’ has the
scientific name Vitellaria paradoxa, and is also commonly known in English by its French
name ‘karité’ whilst in the Hausa language in Nigeria it is known as ‘ka’danya’, in the Bambouk
language in Senegal it is known as ‘toulou’. Thus a knowledge base developed on the shea
butter tree in West Africa would need to record all the common synonyms for the tree.

The synonym could also be for a value such as ‘decrease’ for ‘decline’ or a process such as
‘furrowing’ for ‘ploughing’.

The reason it is important to have the synonyms option is that it permits you to draw on all
available statements using the formal term or any of its synonyms and prevents accidental
exclusion in a topic knowledge base because different terms have been used for the same
object/process/value etc.

In order to enter a synonym, select the main KB menu and then select Synonyms. In the
‘Synonyms’ dialog box that appears, select New. A ‘New Synonym’ dialog box appears. A list
of all the formal terms in the knowledge base appears in the box marked ‘Choose Formal
Term’. Once you select the formal term type from the drop-down menu, only formal terms of
the specified type appear in the ‘Choose Formal Term’ list. From this list highlight the word
you wish to give a synonym and then enter the synonym in the ‘New synonym name’ box
(Figure 7.57). Press Save. A message will appear confirming that the new synonym has been
saved (Figure 7.58).
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oy —

Mew synonym name : |w00dland |
& Mew synonym saved.

Chooze type | ohiject

r Choose Formal Term :

forest_fodder
khet

Cloze

=
Save |
| e |

Figure 7.58 Message confirming that
a new synonym has been saved

Figure 7.57. Entering a new synonym into the New
Synonym dialog box

The screen will then revert back to the ‘Synonyms’ dialog box, where the new synonym is now
listed under ‘Synonyms’ (Figure 7.59).

== Synonyms - [soil_kb] [ X]
KB Mame: soil

Sprionym : |ba|aute_maato |

& 2
for : |sand_l,l_soi| | &]
 Sunonyms: ; . 39
- Detals | A new synonym will only be saveq
bari_land permanently in a knowledge base if
Ec_[l”;_maam i you save the knowledge base itself by
khet_land

el tend o selecting Save KB or Save KB As
rat_maato Delste | from the main KB menu

woodland
Cloze |

Figure 7.59 The new synonym ‘woodland’
listed under the list of synonyms

If you wish to add a definition to the synonym, press Details. This will bring you directly to the
‘Formal Term Details’ dialog box (see above, 7.7.1 and Figure 7.53) where a definition can be
added.

If a synonym is no longer appropriate or desired it can be deleted simply by highlighting it in

the ‘Synonyms’ list box and pressing Delete. Note however, that if a synonym is already in
use as a formal term in the knowledge base (i.e. appears in one of the formal statements),
then it is not possible to delete it, and to remove it you must follow the same procedure as
removing an unwanted formal term still in use (see above 7.7.3).

7.9 MEMOS

When opening an existing knowledge base, the first dialog box to appear is the Memo dialog
box. This Memo dialog box can also be accessed by selecting Memos in the main KB menu.

The Memo dialog box should be used as an introduction to the knowledge base. The reason
it appears as you open the knowledge base, is to give users, other than the knowledge base
developer, an immediate general understanding of the knowledge base, thus facilitating
access to and manipulation of that knowledge.
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== Welcome to the treefodd knowledge base. m= Details of the tieefodd knowledge base. x|
r Title of thiz knowledge bage : - —
Purpose The primary objective of the research was to -
‘The Tree Fodder Knowledge Base H - develop knowledge-based systems (KBS
- Topics methods zuitable for intearating farmers'
knowledge in planning interdizciplinan research
—What this knowledge baze is sbout : LI
Thiz knowledge base investigates the farmers” and - Further Details M ethods Initially sisteen "knowledgeable” farmers were -
researchers’ ecological knowledge of tree fodder interviewed in Solma vilage about tree crop
resources held by the farmers of the eaztem hills of interaction and tree fodder resource management
Mepal Knowledge statements from these and from
The areas of knowledge investigated were: Save LI
1. Tapkan [water drip] and itz effects on crops i - -
2. The rukho-malila concept and its impact an Location Eastern hills of Mepal - the villages of Solma, -
adjoining crops M angalbare, Rajarani and Siddhapokhar. -
3. Fodder quality and itz implications on large mwiminant
ductivib P
productivity || Timingof  [Geptermber 1955 to Julp 1996 =
Knowle_dge
r Thiz knowledge base was developed by : Callection LI
La=man Joshi H
General Thiz knowledge base was created as part of the | &
. Comments doctoral thesis:
racknowledgements : [Jozhi, Laxman [1337) Incorporating farmers' LI
The development of this knowledge base was funded [~ o
by the LK. Department of Intemational Development |1« 03
Save | Close |

Figure 7.60a The Memo dialog box
Figure 7.60b The Further Details dialog box

Each section of the memo dialog box (Figure 7.60a) is self explanatory:

o Title of this knowledge base: — Here the full title of the knowledge base should appear,
for example, the full title of the ‘treefodd’ knowledge base is ‘“Tree Fodder and Indigenous
Knowledge in Nepal'.

e What the knowledge base is about: — Here the area of local knowledge covered by the
elicitation process should be described.

e This knowledge base was developed by:— Here the name of the knowledge base
developer(s) is(are) recorded.

e Acknowledgements: here all acknowledgements are listed — to those, other than the
developers, who assisted in the design and creation of the knowledge base and to any
funding bodies that supported the project.

If you press on Further Details another dialog box appears (Figure 7.60b) giving further
details of the knowledge base;

e Purpose - If the knowledge base was built as part of a particular project, or designed to
supplement work in a certain field, this can be recorded here.

e Methods — Here information about the methods used for selecting the interviewees and
collecting the knowledge may be described.

e Location — Here information about the exact location of the communities visited can be
recorded.

e Timing of Knowledge Collection — The time of year, and the season that the knowledge
collection was undertaken, may influence the knowledge elicitation process and should
therefore be noted.

e General Comments — Here any other pertinent pieces of information may be recorded.
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The Memo dialog box also contains a Topics button, which, if selected, takes the user directly
to the Topic Hierarchies dialog box (7.12 below). This enables the user to have immediate
access to the major subjects of interest in the knowledge base.

Sy S

R

When you open a knowledge base, the Memo dialog box will be in
Read Only format, with the Save button deactivated. This is to
prevent you inadvertently making changes to the Memo field. To
reactivate the Save button, and to make amendments to the Memo
field, you must enter it via the Memos option in the main KB menu.

7.10 SELECTING SUBSETS OF THE KNOWLEDGE BASE

AKT enables the user to extract subsets of a knowledge base according to user-specified
search criteria. Often, this selection of subsets of the knowledge base may be a part of the
process of evaluating and using the knowledge base.

7.10.1 THE BOOLEAN SEARCH

The Boolean Search offers a search criterium for creating subsets of knowledge. You can
search for individual keywords, formal terms or sources. It is also possible to link any of these
together using and and/or or, or even whole hierarchies or subsets of hierarchies, and then
search for these. It is also possible to carry out a search combining formal terms with
sources.

§ S

R

For demonstrating the functions available in the Boolean Search, we
have used the knowledge base ‘soil’.

~ A

A Boolean search is carried out by selecting Boolean Search under the main KB. A ‘Boolean
search’ dialog box appears (Figure 7.61).

'- Boolean search - [zoil] E

Diisplay Kb terms of type : Mame of new topic

formal be es

List of existing terms in Kb Save search selection
— of the specified type : Save |
‘Farmers 1997 -
“Gurung 1957a°
access
amaunt Details | Cloze |

aiimal
animal_fodder
animal_manure
application
april

august

Search options
¥ ohject

" subobjects
" superobjects

Search |

Boolean options

availability
bari
black_zail hd

Mumber of terms : 91

Boolean Search Stiing
| =

|
I B

Figure 7.61 The ‘Boolean Search’ dialog box
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The ‘Display KB terms of type’ box will give you the option of selecting one of the seven formal
term types as well as sources, synonyms and topics. Highlight the type required. The ‘List of
existing terms in KB of the specified type’ below will display all the terms under that type.

To conduct a Boolean search, highlight the term you wish to incorporate from the ‘List of
existing terms in KB of the specified type’ box and press Select from the ‘Boolean options’
box. The chosen word will appear in the ‘Boolean Search String’ box at the bottom of the
dialog box. The search is carried out by pressing Search in the ‘Search options’.

7.10.1.a The use of ‘and’ and ‘or’.

Further terms can be added to a Boolean Search String by clicking on and or or and then
highlighting the next term and pressing Select again. The option and narrows a search by
limiting the search to only those statements that contain all the terms selected. The option or
broadens the search by including all statements that contain one or more of the formal terms
selected.

7.10.1.b The use of brackets

If you use both and and or in your Boolean Search String, you must use brackets to construct
the arguments logically, as one would in algebra. Using the knowledge base ‘soil’ imagine you
wished to conduct a search which gave you all statements about degradation and soil and all
the statements about erosion and soil. To do this you would use brackets in the Boolean
Search String in the following way:

(degradation and soil) or (erosion and soil) (Figure 7.62)

7.10.1.c Studying the ‘search results’ using ‘Diagram Selection Type’

Once you have formulated the Boolean Search String and pressed Search, the resulting pop-
up menu, the ‘Search Results’, displays all the statements found by the search (Figure 7.63).

'- Boolean zearch - [zoil] x| == Search results - soil knowledge base. =]
. . Total number of statements 10 Details
Digplay Kb termsz of type : Mame of new topic
r Selected Statement
-
| formal termz & sources J| | | Natural Language Edit
. - . Save zearch selection ‘| |
List of existing termsz in Kb
— of the specified type : Save | o A New
“Farmers 19973 - Formal Language
“Gurung 19973 I— ‘ | Delete |
access = 7| =
amount Details Close Close
animal Numerical |
atimal_fodder I-
arimal_manure 32 anincrease in amount of rainfall causes an increase in rate of soil erosion
application 33 anincrease in steepness of site causes an increase in rate of soil erosion
april . . 3B an increasze in rate of soil erosion causes an increase in rate of soil nutrient leaching
Boolean options Search option: 33 anincrease in amount of mulching of stubble causes a decrease in rate of soil erosion
auQ_USt . & obi 39: planting of ztip causes a decrease in rate of soil erosion
availabiliy Select object A0: planting of cover_crop causes & decrease in rate of sol erasion
bari " subobjects 95: & decrease in depth of soil causes an increase in rate of sail ersion
black =oil - AND OR ' superchiects 555 an increase in amount of soil erosion causes a decrease in production of crop
B3 anincreaze in steepness of field causes an increase in rate of soil eragion
_ B8: anincrease in rate of soil erosion causes an increass in amount of soil erasion
Number of terms : 91 (]
Clear |
Boolean Search String
- r T r =
[degradation and sail) or [erosion and sail) = -
LI r Diagram Selection Typ
LI _’I All Statements Causes Effects Navigate Frint Statements

e

Figure 7.62 Carrying out a Boolean Search in 'soil’  Figure 7.63 Search results from the Boolean
Search in Figure 7.62

If you press Diagram in the ‘Search Results’ dialog box, a diagram of all the statements from

that search, which can be diagrammatically represented, appears (Figure 7.64). (See Chapter
8 for further details about the diagramming interface).
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rinfall site amaunt Plarting plariting zoil field
amourt stespness stubble strip GOWEr_GMop depth steepness
mulching

=oil
Eerosion
rate

soil
leaching
ate

nutriernt

soil
erosion
amourit

o

crop
production

Figure 7.64 The diagrammatic representation of the Search Results in Figure 7.63

It is also possible to highlight any one of the statements in the ‘Search Results’ and then click
on Navigate. This option will give you all the immediate causes and effects associated with
that particular statement. Figure 7.65 gives a diagrammatic representation of all the nodes
immediately associated with statement no.32 in the ‘Search Results’ (see Figure 7.63 above) -
‘an increase in amount of rainfall causes an increase in rate of soil erosion’.

system rainfall
zeazon frequency

rainfall
amourt

sail
erosion
rate

LT soil
leaching erosion
rat amaourt

e
nistriert

Figure 7.65a The diagrammatic representation of all the causal statements immediately
connected to Statement No.32 ‘an increase in the amount of rainfall causes an increase in the
amount of soil erosion.’

By selecting Statements on the left-hand side of the Diagram screen (see Chapter 8), you will
get a full list of the statements incorporated into the diagram (Figure 7.65b)

5 of the 73 knowledge base ztatements are represented in thiz diagram.

(32 anincreaze namount of rainfall causes an increase in rate of soil eroszion

36: an increase inrate of zoll erozion causes an increasze inratke of zol nutnent leaching
A7 the spstem zeazon iz winter cauzes the amount of rainfall iz low

B%: & decreaze in frequency of rainfal cauzes a decrease in amount of rainfall

B3 anincreaze inrate of soil erozion cauzes an increasze in amount of zoil erozion

Figure 7.65b Statements incorporated in the diagram in Figure 7.65a
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It is also possible to use the Causes and Effects buttons. In the following example we have
highlighted the same statement as above, statement no. 32 ‘an increase in amount of rainfall
causes an increase in rate of soil erosion’ and then pressed Causes. The diagram in Figure
7.66a depicts the causes that flow into statement no.32 and Figure 7.66b presents them in list
form.

3 of the 73 knowledge baze statements are represented in this diagram.

system . i an increase i amount of ranfall cauzes an increase inrate of zoil srozon
Sedsan f'?""fE'" A7 the system zeazon iz winter cauzes the amount of rainfall iz low
requancy 65 a decrease in frequency of rainfall cauzes a decrease in amount of rainfall

rainfall

St Figure 7.66b List of statements represented in Figure
7.66a

sail

ension

rate

Figure 7.66a Causal flow into
Statement No.32

Using the same statement no. 32 once more we pressed Effects. Figure 7.66¢ is a diagram
of all the effects flowing from the statement no. 32 and Figure 7.66d presents them in list form.

intall 8 of the 73 knowledge base statements are represented in thiz diagram.

amaourt

. ah increaze in amount of ol nutrient leaching causes a decrease in awvailability of soil nutrient
: ah ihcrease inrate of zail erosion cauzes an increasze in rate of zail nutrient leaching
. adecrease in fertility of ol causes a decreaze in production of crop
p . an increase_in amqun_t_of zoil e_rosion causes adecrease in p_mcluc_t_ion of ciop
Erosion . adecrease in availability of soil nutrient causes a decrease in fertility of zoil
rate . an increase in rate of soil nutrient leaching causes an increase in amount of soil nutrient leaching
. an increase inrate of soil erosion cauzes an increase in amount of soil erosion

zoil zoil
leaching Erosion
rat: amaurnt

e.
nutrient

Figure 7.66d List of statements represented in Figure 7.66¢

zail
leaching
amuourt
nutriert

soil
nutrient
Fvailability

soil
Tertility

crop
production

Figure 7.66¢c Causal flow out of
statement no. 32
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&

To summarize ‘Diagram Selection Type’

All Statements— gives you a diagram of all the statements extracted by the Boolean Search
which can be presented in diagrammatic form (i.e. causal and link statements)

Causes — gives you a diagram of all the causes of one statement selected from the
statements extracted by the Boolean Search.

Effects — gives you a diagram of all the effects of one statement selected from the statements
extracted by the Boolean Search.

Navigate — gives you a diagram of all the immediate causes and effects of one statement
selected from the statements extracted by the Boolean Search.

7.10.2 USING THE BOOLEAN SEARCH ON OBJECT HIERARCHIES

For the objects amongst the formal terms selected in the ‘Boolean Search String’, a choice of

search modes is available in the ‘Search options’ box; ‘object’, ‘subobject’ and ‘superobject’
(see above, Figure 7.62). By highlighting one or more of these options there are 7 possible
combinations for the Boolean search. For example ‘object’ alone recognises only those
statements in which the object selected is actually used; ‘object’ plus ‘subobject’ extracts
unitary statements in which either the specified object or the children and descendants of that
object in the object hierarchy are used; and ‘object’ plus ‘subobject’ plus ‘superobject’ extracts
unitary statements in which either the specified object, its children and descendants, its
parent, or ancestors all the way up the hierarchy tree, are used.

The collection of statements displayed as a result of a Boolean Search will assist in the

interactive evaluation of the knowledge base contents, but it is worth noting that all of these
search facilities can be invoked by one or more of the primitive tools (see chapter 9).
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7.11 TOPICS
7.11.1. CREATING A TOPIC

It is possible to save any combination of search criteria to gather all the information about a
particular topic within a knowledge base. To create a topic, first select your search criteria for
the Boolean Search String, as described above (7.10.1). Then enter a topic name in the
‘Name of new topic’ box in the ‘Boolean Search’ dialog box (Figure 7.67) and press Save. The
ensuing menu, ‘Topic details’ will permit you to add a description of the topic (Figure 7.68).

== Boolean zearch - [treefodd] x|

== Topic details - [field_type]

Digplay Kb termsz of type :

Mame of new topic

| formal terme & sources j| [field_type | bopic |fie|d_type |
List af existing terms in Kb Savs search sslsction i
r of the specified type : S ave | r Boolean Search Sting
L Joghi 19952 - hari or khet
“Livestock Scientists 19942
“Plant Scientists 19542
“Solma farmers 19342 F
“Solma farmers 19953 Distialls | Clisa | ll —’I
absorb
abzarption r Search Mode
air ) % object Save |
'al'lll_'“ﬁ?sb ) Boolzan options Search options " subobjects
allaichii_bari ;
allelapathy Salact | ¥ object " supercbjects Cloze |
altitude = subobjects
always s AMD | OR | € superobjects ~ Description

Captures all the statements about the two tppes

Mumnber of terms : 617
of field cultivated by the local famers)]

5

[...]
Clear |

Search |

Boaolzan Search String
biari or khet =
o _ILI
&l K
=

Statements |

Figure 7.68 Filling in the ‘Topic
details’ dialog box

Figure 7.67 Creating a topic

If the search string incorporates hierarchic objects then the ‘Search Mode’ will allow you to
specify further search criteria. Once you have filled in all the details, press Save. A message
will appear (Figure 7.69) confirming that the topic has been saved.

& The topic has been saved.

Figure 7.69 Message confirming that a new topic has been saved

Once you have pressed OK the screen reverts back to the ‘Boolean Search’ dialog box.

7.11.2 MANAGING TOPICS

To manage topics already created, it is necessary to select Topics from the main KB menu.
The following dialog box then appears (Figure 7.70);
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Search Topic(s]

ol

W PROLOG =
e EE— r Topiz search option— @
- Are pou sure pou waht to delete this itermn 7
?”b'ed. Details/Edit |
farmers_fodder e SUbDbleb-CtS
field_tyae superabjects Mo |
‘LJoshi' New
scientists r— Boolean options
soientists_crop
scientists_fodder Select
‘tree fodder’ . .
tree_crop AND ﬂl ﬂl Figure 7.71 Message to confirm
)| that the alias is to be deleted
Clear | Close |
=]
=l
2

Search | Save as kb |

Figure 7.70 Topics dialog box

To see the details of a topic or to edit a topic, highlight the topic and press Details/Edit. This
will bring up the ‘topic details’ box (see above 7.11.1 and Figure 7.68) which gives the Boolean
Search String it uses, the search mode for objects and a description of the topic. If you wish
to amend the details, it can be done from this dialog box, pressing Save when the
amendments are complete. If you just wish to view the details, press Close when you have
finished.

It is also possible to create a new topic by selecting New. If you select New the ‘Boolean
Search’ dialog appears as above (see 7.10.1). To see the statements attached to a topic
highlight the topic in the ‘Topics’ box, press Select so that the topic appears in the ‘Search
Topic(s)’ box and then press Search. This brings up the ‘Search Results’ dialog box listing all
the statements captured by that topic.

If you wish to delete a topic , you must first highlight the topic in the ‘Topics’ list and then press
Delete. A message will then appear to confirm whether you want to delete the topic (Figure
7.71). Press Yes to confirm.

7.11.3 USING TOPICS

It is possible to search for several topics at a time. If you wish to see statements of more than
one topic, highlight the desired topics one at a time, press Select and then press or before
adding another topic to the ‘Boolean Search String’. If you wish to find only the statements
which appear in two or more topics, use and to link the topics.

The ‘Topic Search Option’ box shows what combination of object, subobjects and
superobjects was used to create the topic. This cannot be altered from within the ‘Topics’
dialog box. To alter the combination, you must press Details/Edit and revert to the ‘Boolean
Search’ dialog box and alter it there.

Figure 7.72 is an example of combining two topics using OR. The two topics chosen were
SoilColour and SoilTexture. The ‘Boolean Search String’ at the bottom of the dialog box gives
the two topic names chosen. Once the selection is made, press Search and the ‘Search
Results’ dialog box appears (Figure 7.73).
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= Topics . 4|l &= Search results - soil knowledge base. !Em
rTOPICS: ————— ~ Topic search option—; Total number of statements © 14 Dietails
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‘Crops' % subokjects izl |r|\1atural Edit
‘Farmers' £ supenobi
. : perobjects
Gurung ﬂ ﬂ Mew
. v
— Boolean options Farmal
| | Delete
Select | LI LI
4ND | OR Dk | Close
_I _I _ Mumerical _I
the fedility of black_sail is hig -
_I[] 1: the fertility of black_soil is high
Hiker | Close | 2. the water_holding_capacity of black_saoil is high —
3. the fertility of loose_soil is low
4 the fertility of sandy_sail is low
) 5 the amount of erosion of red_soil is high
Search Topic(z) G: the amount of erosion of loose_soil is high
— — 0 = 7. the rate of leaching of red_soil nutrient is low —
‘ Seillelour or Saill exture j & the rate of leaching of sandy_soil nutrient is high
= 9. the amount of erosion of sandy_soil is high
LI _’I 10: the red_soil depth is deep
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17 the hlarck snil droth is shallow _ILI
Search | Save az kb | ‘ I I 2
—Diagram Selection Type
Al Statementsl Causes | Eftects | Navwgatel Print Statements |

Figure 7.72 Boolean Search String for two topics Figure 7.73 The ‘Search Results’ dialog box for the
combined, SoilColour and SoilTexture Boolean Search String in Figure 7.69

7.11.4 CREATING A NEW KNOWLEDGE BASE OUT OF A TOPIC

It is also possible to convert a topic, or a string of topics into a new knowledge base. This
option is of use if the original knowledge base has become too large and unwieldy, or if so
much information exists on a specific topic that it justifies creating a new, separate knowledge
base. It may also be the case when a knowledge base is to be divided up between
researchers, each with a separate remit, to study one particular aspect of the mother
knowledge base.

In order to do this, highlight the topics you wish to incorporate into the new knowledge base -
for this reason it is possible to highlight several topics at once. Then press Save as KB. This
brings you to the ‘Name of new KB’ dialog box (Figure 7.74) where you can save the topics as
a knowledge base under a new name and under a new folder/directory if necessary.

Save in: |Ede j il F
2] seil.kb =
3] weevilkb - 2]
& Topic(z] saved as new KB in texturecalour kb
File name: Save I
v | | - Figure '7.75 Message to confirm that
4| the topics have been saved as a new

knowledge base
Figure 7.74 ‘Name of new KB’ dialog box |

Once you have entered a name for the new knowledge base and pressed Save, the screen
reverts to the original knowledge base and a message appears that the topics have been
saved as a new knowledge base (Figure 7.75).
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8

Points to watch when converting a topic into a separate
knowledge base

When you convert a topic or group of topics into a new knowledge
base the new knowledge base will contain all the sources and all the
object hierarchies and topic hierarchies which appeared in the original
knowledge base. Only the formal terms that appear in the statements
transferred to the new knowledge base and any object formal terms
used by any of the hierarchies, will appear in the Formal Terms list.

Before embarking upon expanding the new knowledge base it would
be wise to check rigorously whether all the sources, terms and
hierarchies inherited from the original knowledge base are relevant to
the new knowledge base. Certain elements may need to be removed
to avoid confusion and to uphold the principle of parsimony.

7.12 TOPIC HIERARCHIES

As one can have object hierarchies, so one can create topic hierarchies. A single knowledge
base may contain a number of discrete topic hierarchies and a single topic may appear in
more than one hierarchy. When you first open your knowledge base the ‘Topic Hierarchies’
dialog box can be accessed directly via the Welcome Memo by pressing the Topics button.
This is to give the user an idea of what topics are covered by the knowledge base. If you wish
to return to it later, you enter Topic Hierarchies via the main KB menu.

7.12.1 VIEWING TOPIC HIERARCHIES

In order to view a topic hierarchy, enter Topic Hierarchies via the main KB menu. The ‘Topic
Hierarchies’ dialog box appears listing the topic hierarchies that exist. If you highlight one of
the topic hierarchies, the ‘Topics in selected hierarchy’ box produces a list of topics within the
topic hierarchy (Figure 7.76).

== Topic Hierarchies - [soil] == Topic Hierarchy - [soil]
Thiz knowledge baze containg information clazsified under kb Mame: zail
different categories called topics. These topics may be o _
arganised under different topic hierarchies. To see the Tapic Hierarchy |So||s |
statements defined by a particular topic hierarchy, first zelect ) . -
the topic hierarchy then click on the statements button, Selected Topic : |50||S |
Selected Topic Hierarchy:  [Solls | r Tapics in hierarchy—  — Topic Hierarchy Stucture
T oilColour Supertopics: Cloge |
r Topic Hierarchies SoilTexture [nane]
Gois | eEros Topc Detas|
colourE rosion
textureErosion
Mew | Selected Topic
Append to |
Delete | Topic:
[5 il Detach |
r Topics in selected khigrarchy - Claze | Immed. Subtopics: Maove |
= SoilCalaur
oilColour i
SoilT emture r Save Topic Hierarch Soilesture
Sails ) Topic Statements
colourE rosion ag hew Kb |
testureErosion
. L View T |
—iew Topic Hierarchy ew ee
Statemnents |

Figure 7.77 ‘Topic Hierarchy’ dialog box
Figure 7.76 ‘Topic Hierarchies’ dialog box
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The relevant ‘Topic Hierarchy’ dialog box (Figure 7.77) appears automatically when you
highlight a topic hierarchy in the ‘Topic Hierarchies’ dialog box and is very similar to the ‘Object
Hierarchy’ dialog box explained above (see 7.5.2 and compare with Figure 7.29).

The Topic Details allows you to see the ‘Topic Details’ dialog box giving the Boolean Search
String that made up the topic hierarchy, the search mode for objects and any description that
might have been written on the topic hierarchy.

Topic Statements allows you to see and browse all the statements encompassed in the topic
hierarchy. View Tree allows you to see the structure of the topic hierarchy.

7.12.2 CREATING TOPIC HIERARCHIES

In order to create a new topic hierarchy, select New in the ‘Topic Hierarchies’ dialog box (see
above, Figure 7.76). A ‘New Topic Hierarchy’ dialog box appears (Figure 7.78).

'- Mew Topic Hierarchy - [treefodd] "‘- Topic Hierarchy |

Select a topic to become

the new Topic hierarchy :
& Mew topic hierarchy farmers saved.

— Topics

farmers S ave

farmers_crop
farmers_fodder ;
'L_Joshi Details
scientizts
scientizts_crop

ﬁgz"f‘ﬁ;;fr?dde' Clase Figure 7.79 Message confirming that a new

tree_crop topic hierarchy has been saved

i

Figure 7.78 ‘New Topic Hierarchy’ dialog box

Unlike Object Hierarchies where it is possible to create a new name for the hierarchy, the
name of the new Topic Hierarchy must come from one of the topics already created. Highlight
the chosen topic in the ‘Topics’ box. If you want to make sure how the topic was originally
defined, (i.e. the Boolean Search String used), select Details. After checking the details,
press Save. A message will appear, confirming that a new topic hierarchy has been saved
(figure 7.79) and the topic name will now appear in the ‘Topic Hierarchies’ list of the ‘“Topic
Hierarchies’ dialog box (Figure 7.80).
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== Topic Hierarchies - [treefodd.kb]

Thiz knowledge baze containg information clazsified under
different categories called topics. These topics may be
organized under different topic hierarchies. To see the
statements defined by a particular topic hierarchy, first select
the topic hierarchy then click on the statements button,

Selected Topic Hierarchy:

r Topic Hierarchies

(=0

Delete

[ tew |
_oeee |
_ oo |

— Topics in gelected hierarchy— Cloze

[hore) o
r Save Topic Hierarchy

as new KB

i

Wiew Topic Hierarchy

Statements

I

Figure 7.80 The new topic hierarchy appearing in the ‘Topic Hierarchies’ list box

To view all the statements, which form part of the topic hierarchy, select Statements. This will
bring up a ‘Search Results’ dialog box with all the statements in the topic hierarchy listed in
natural language.

To delete a topic hierarchy, highlight the relevant one and press Delete. A message will
appear confirming that the topic hierarchy has been deleted.

7.12.3 APPENDING TOPICS TO A TOPIC HIERARCHY

In order to append topics to a topic hierarchy, highlight the chosen topic hierarchy in the ‘“Topic
Hierarchies’ dialog box. In the new dialog box ‘Topic Hierarchy’, select Append. An ‘Append
Topic’ dialog box will appear (Figure 7.81)

== Append Topic - [treefodd.kb] [ |

KB Mame: treefodd ]

Hiaratchy ame
Append o : & Taopic famers_crop attached ta farmers

Topic:

|

r Topics

farmers
farmers_crop
farmers_fodder

o oo |
scientists_todder
b Detail . . .

e forder [oeisis | Figure 7.82 Message confirming that the
topic has been appended to the topic
hierarchy

Figure 7.81 ‘Append Topic’ dialog box

Select the chosen topic to be appended and press Append. A message will appear
confirming that the topic has been appended to the topic hierarchy (Figure 7.82). In the
example used here, a topic hierarchy ‘Farmers’ was created in the ‘treefodd’ knowledge base,
to which the topics ‘farmers_crop’ and ‘farmers_fodder’ were appended. The ‘Topic Hierarchy’
dialog box gives the structure of the hierarchy (Figure 7.83).
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== Topic Hierarchy - [treefodd] s Append Topic
Kb Name: treefodd
Tapic Hierarchy  [famers | & Taopic not a subset of SuperT opic |

Selected Topic : |farrners |
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farmers_crop [none)
farmers_fodder Topic Details

Figure 7.84 Message appearing when
it is not possible to append a topic to a
topic hierarchy.
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Topic Statements

i

View Tree

Figure 7.83 The subtopics ‘farmers_crop’ and
farmers_fodder’ appended to the topic hierarchy
‘farmer’

Topics can only be appended to a topic hierarchy if they are a subset of that topic hierarchy.
In other words their ‘Boolean Search String’ can only contain formal terms/sources also
included in the topic hierarchy. In this case’ farmers_crop’ and ‘farmers_fodder are both
subsets of farmers’.

If you attempt to append a topic with a ‘Boolean Search String’ which is not a subset of that of
the super-topic, for instance, if we try to append ‘scientists’ as a sub-topic of ‘farmers’, a
message will appear warning you that the topic is not a subset of the super-topic (Figure 7.84).

7.12.4 CREATING A NEW KNOWLEDGE BASE OUT OF A TOPIC
HIERARCHY

Just as one can save a topic as a new knowledge base, it is also possible to save a topic
hierarchy as a new knowledge base. In order to do so, highlight the topic hierarchy in question
in the ‘Topic Hierarchies’ dialog box, and select as new KB from the ‘Save Topic Hierarchy’
box. The procedure is then identical to that of saving a topic as a new knowledge base (see
above 7.11.4).
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7.13 PRINTING AND SAVING SEARCH RESULTS

In many cases it may be desirable to print out or to save search results made via the Formal
Terms or Boolean Search dialog boxes. In order to do so, press Print Statements at the
bottom of the ‘Search Results’ dialog box (Figure 7.85). A message appears (Figure 7.86)
asking whether you wish to save the output to a text file.

KB Mame: treefodd Murnber of Staternents: 8

r Selected Statement
Matural Language

o H
Formal Language
o H

&l Statements

= Search Results - [treefodd.kb] S S & WIN-PROLDG B

@ whould you like to SAVE the output bo a text file ?

MHa |

Delete

Close |

Figure 7.86 Message which appears
when you select Print Statements

B9 anincrease in temperature of air causes an increase in number of new_shoot

171: a decreaze in number of new_shoot causes a decrease in foliage_biomaszs of tree
172 anincreaze in number of new_shoot cauzes an increase in density of crown
1019: branch diving cause: a decrease in number of new_shoat

A: a decreaze in frequency of lopping of fodder_tree cauzes an increaze in number of new_shoot

90: anincrease in number_of_nodes_left of branch causes an increase in number of new_shoot

1132: the lopping of fodder_tree position iz one_bitta_above_last_vear_cut cauzes the fodder_tree new_|
1164; lopping of fodder_tree causes an increase in number of new_shoot i the branch node number iz i

Diiagram | Mavigate |

Frink Statementsl

Figure 7.85 ‘Search Results’ dialog box for the formal term

‘new_shoot’

If you select Yes then the following ‘Save output in file’ screen will appear (Figure 7.87);

m= Save output in file K E
Save in; Ia Larman j | |=_'>F| IE
File name:

Save

Save as lupe: |Listing files *.doc, = tut ﬂ Cancel |

= Print [ 7]
~ Printer
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Statuz: Default printer; Ready
Type: HP Laser)et 4000 Series PCL &
‘where:  WALURCH hp4000tn1
Comment:
i~ Print rang; Capi
Al Mumber of copies: 1
1 Eages fiom f I
0 B
| Gelection
ok | Cancel

Figure 7.87 Saving the Search Results statements Figure 7.88 ‘Print’ dialog box

to a file

This allows you to save the text as a text file in a directory and folder of your choice. Once you
have named the file and saved it in the correct place, press Save.

If you decide not to save the file and press No in Figure 7.86 above, the printer details dialog
box will appear, allowing you to change its properties before printing.
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7.13.1 PRINTING IN LANDSCAPE

If the statements are particularly long, it may be better to print out the statements in
landscape. In order to do so, select Properties and then Basics from the printer details
dialog box (Figure 7.89) and select the Landscape radio button under ‘Orientation’. Then
press OK. This will return you to the ‘Print’ dialog box as above (Figure 7.88).

Dutside F5 laser Properties HE
Finishingl Effactsl Paper Basics IEnnfiguraI
-~ Buick 5
[Lirtitled) - Save H —
— Copi
|1 il copy
i~ Orientation
&+ Portrait
£~ Landscape About. ..
I~ | Hotated
rio) HEWLETT
28 paCKARD
1] I Cancel I Help I

Figure 7.89 Selecting the Landscape option in print ‘Properties’

7.14 SAVING A KNOWLEDGE BASE

7.14a Saving a knowledge base on the hard drive

If you wish to save any additions or alterations to a knowledge base you have made since
creating it or opening it, you must always select Save KB before you close the knowledge
base down by selecting Close KB.

7.14b Saving a knowledge base to a floppy disk or a cd

If you wish to save a knowledge base to a floppy disk or cd, do not save it directly to the disk
because it will take a very long time. Save it to the hard drive first and then, using Windows
Explorer, select the saved file, press Ctrl ¢, open the floppy disk drive / cd drive and press
Ctrl v.

7.14c Saving the knowledge base under a different name

If you want to change the name of a knowledge base, or create two versions of a knowledge
base, then before closing the knowledge base you should select Save KB As. This allows
you to rename the knowledge base and retain the original version, by giving the most recent
version a new name, or to save the knowledge base in another folder or directory.

%WARNING

If you decide to change or edit the name of any knowledge base, it

must only be done from within AKT via the Save KB As option. Ifitis
done any other way then AKT will not be able to load the knowledge
base correcily.
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7.15 MOVING FROM ONE KNOWLEDGE BASE TO ANOTHER

It is possible to load more than one knowledge base onto the program at a time. The
advantage of this is that it enables you to switch quickly from one knowledge base to another,
without exiting the program, something which is of particular value when running the tools (see
Chapter 9).

In order to load the knowledge bases onto the program, simply select Open KB from the main
KB menu, and then choose the knowledge base you want. You load the knowledge bases
one at a time, selecting Open KB each time. The most recent knowledge base to be loaded
will be the one that appears on the screen. To move from one knowledge base to the other
select Select KB from the main KB menu. The following dialog box appears (Figure 7.90).

'- Select a knowledge basze. E
Current ; treefodd

Selected :

r Files:

zail

Cancel

Lo
o]

Figure 7.90 Moving from one knowledge base to another.

In this example the current knowledge base is ‘treefodd’. The other two knowledge bases
loaded, ‘weevil' and ‘soil’, appear in the ‘Files’ list. To change the current knowledge base,
highlight one of the knowledge bases in the ‘Files’ list and press OK. The selected knowledge
base will now automatically become the current knowledge base.
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