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Build your own
Virtual Assistant
in multiple languages!

Customization process overview

Copyright Dialogue Technologies. All rights reserved
www.dialoguetech.com



\ U DialogueTech

Table of contents

. Development Process Overview

Define the Domain

3 Creating the Domain Model

4 Test and Integration

Copyright Dialogue Technologies. All rights reserved
www.dialoguetech.com



\ DialogueTech

The challenge

Using your own language is perhaps the most natural way for people to interact
intelligently with other people. However, it offers three major challenges when we
communicate with a computer:

1. The number of ways of expressing a single question is very large.

2. The meaning of a question must be interpreted by a computer.

Consider the examples We gave the monkeys bananas because they were over-ripe
and We gave the monkeys bananas because they were hungry. You need to teach
the computer that monkeys may be hungry but not over-ripe!

An application must be easy to create, modify and maintain.

This breaks down into two main parts — managing the language interpreter itself and
managing the user data. As an illustration consider an application where you search
for information related to persons. This information may reside in e.g. address
books, electronic calendars, mail, documents, etc. It can be referenced directly -
Find John Jones’ phone number or indirectly - List Volvo contacts. If the concept of a
person is changed or removed it affects all applications, directly and indirectly. The
challenge of managing user data is best solved using the original data and standard
database technology.
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Development Process Overview

1. Define the domain.

A. Database-centric applications

All the information a user can ask for
is held in a database

B. Corpus-centric applications

Users can ask any questions they
like in a defined domain

2. Create a domain
model

The domain model contains the
information the Ergo engine needs
to work out the intent of the
guestion or command

3. Compile a run-time
environment

Integrate the domain model with
the core modules of the SDK and
create an executable file

4, Test and integrate
on target platform

Test and verify

Integrate into web-page and or
voice recognition solution
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Development Process Overview

You / your application development partner Our hosted system

1. Define the domain

~

« Open in « Application Development Tool
2. Create a domain model your browser “Customizer”
Use “Customizer” |
m) Domain model Wy 3. Compile a run-time
g ‘ environment
Run-time Compiler: Merge domain model with
4a. Test ‘ environment « - standard dictionary and grammar
Analyzer and log-files - the language analysis engine

i 4b.

i Integration into web-page

| and/or

i Integrate with voice recognition

Your own Virtual Assistant!
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.DialogueTech Key concept: entity - relationship

The logic in Ergo for interpreting the meaning of a question or statement is a binary entity-
relationship model. It contains information about a few key-concepts that need to be identified and
input into the application.

Entity: An entity may be defined as a thing which is recognized as being capable of an independent
existence and which can be uniquely identified. An entity represents some aspect of the real world
which can be distinguished from other aspects of the real world.

Term: A term describes how you refer to an entity. Consider the entity album which can be referred
to with the terms album, CD, record, etc.

Relationship: A binary relationship captures how two entities are related to one another. All modeling
facts can be described as binary relationships and are shown in an entity-relationship diagram.

Illustration: Consider an application to select music from a
hard drive. Each song is characterized by things like the
album it belongs to, the artist performing the song, the
release date of the song, the genre it belongs to, etc.
Artist, song, album, release date, genre etc. are entities
and the corresponding relationships are a song is performed
by an artist, a song has a release date, an artist has
released a song etc. Is performed by

Has released

artist
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Key concepts

-
Database-centric applications
All information the user can ask for 0
utput
is, or can be, held in a database. P
L A list of entities and terms

An entity-relationship diagram

Corpus-centric applications - A set of test questions and commands
A database diagram (optional)

Users can ask for any information
they like within a limited domain.
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Database-centric applications

All information the user can ask for is, or can be, held in a database.

1. Identify the entities by inspecting the database from which we want to retrieve
information. Often each column in the database corresponds to an entity.

2. ldentify terms which can be associated with each entity. A thesaurus can be useful

3. Identify which entities have a relationship. You don’t have to identify the type of
relationship - only that it exists!

4. If the original data is not stored in a database, a relational database structure must
be set up. This is a relatively straightforward procedure described in most database
textbooks.
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Corpus-centric applications

Users can ask for any information they like within a limited domain.

1. Develop set of typical user questions (a “corpus”). Use existing FAQs, interviews, manuals, etc.
2. ldentify entities and terms by inspecting the corpus, extracting relevant entities.

3. Identify which entities have a relationship. You don’t have to identify the type of relationship -
only that it exists!

4. Develop a relational database structure and link the database to the original data. This is a
relatively straightforward procedure described in most database textbooks.
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Development tools and documentation

Documentation:

- Advanced Customization Guide y e T p———r
- Customization overview

Tools: ADVANCED
- Standard office tools CUSTOMIZATION GUIDE

August 22, 2016, Release 1.1, web version

This document contains information which is the praperty of Dialogue Technologies. Al rights are
reserved. Dialogue in any way information is
‘accurate andlor complete and assumes no responsiviity for any errors, omissions or other issues wilh
e information. The information in the document is provided AS IS, Dialogue Technologies does not
assume ar it y of using i i :

Copyright all rights reserved: @ DialogueTech
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Getting started

The domain model is a file with information used by
the language analysis engine to interpret the query.
It is created using a software tool, Customizer, based
on a list of entities and corresponding terms together
with an entity-relationship diagram. The Customizer
runs in a standard browser

Continue on an existing domain-model

'Dialog ueTech File Mode Action

Open
New
Save
Save as...

Press File < Open to open the domain model

Note: Use the mouse scroll wheel to get the right
size. Relocation of entities might also be necessary to
get the right overview

Copyright Dialogue Technologies.

Starting a new domain-model

< DialogueTech File Mode Action

DB

Press Mode = Lang (language)

< DialogueTech File Mode Action

Add tables

Add columns

‘ Add entity

Press Add entity to open Entity window

summe css

Enter name

Name

All rights reserved
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.DialogueTech Create an entity - naming

Select MOde -> Lang QDialogueTech File Mode Action
DB
Lang
Select Action -> Add entity. ©DislogueTech  Fle  Mode  Acton
Add tables
Add columns
Add entity

Give the entity a name, preferably describing the aloum
entity, and press OK. Summary Cass

Enter name

[ Album|

Delete

A first entity will now appear in your browser LEIEpOE) ER o USE 2D
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.DialogueTech 4 types of entities

[ DialogueTech File Mode Action

Until you have defined the type of

the entity the symbol will be round .

There are 4 types of entities. Once you define the type the symbol will change shape:
nouns verbs adjective proper name

® © A =)

You select which type the entity is when you define terms for the entity.

This manual gives a first introduction to how you create entities for all 4 types
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oDialogueTech Create a noun entity: classification

Double-click on an entity Album

summery tame

Press Class, Subclass and Add o
Classifications

@ Subclass

(O Instance

() Consist of

Album
Hierarchy Units of measure

Summary Name Term Syntax Sql . .
Defined classification

Classifications ‘ Add

(® Subclass Delete

O Instance

. Consist of

Select class for entity

& Thing
Address I

B reamter Open the scroll down menu by pressing Thing.

Institution
Material thing
B ~

& Mama

Classify the entity by selecting an option. If you don’t

=) find an option which feels like a 100% match, select
iersec unts of messre material thing. Most nouns are classified as material
Defined classification th lng .
o
e Press Material thing and Confirm classification changes

O
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defining terms

Press Term and enter the terms which will

be used for the entity and select Category

(Noun) - press Add.

The Customizer proposes noun forms and

pronouns which are used in relation to the

term selected. Edit if necessary.

Select “How you refer to” the noun Pronomen?

Press Add term grammar.

Repeat if you want to add more terms.

Album ‘
Summary Name ‘Cliﬁs Syntax Sql

Album Add

Term

Category
‘® Noun

) Verb
. Adjective

) Proper name

Verify or change the following forms

Album

one:

two: Albums

How do you refer to

OHe
[1she
It

‘ Add term grammar

Defined terms

cD Primary

Delete
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define syntax

Press Syntax and select the syntactical environment
(optional) in which the entity occurs.

The Customizer proposes a set of options and you
can select 0-4 alternatives. Click on the selected
options (selected options turns blue)

If you choose more than one option then you are
asked to select one phrase

Press Add.

Note that generally you don’t need to model spatial
or temporal prepositional complements, e.g.
courses during spring semester

courses in London

Album

Summary Name Class

rem =

Select 0 to 4 complemental forms

SR

Album versus something

Album via something

Album with something
v

Select one phrase

including / with something

Copyright Dialogue Technologies. All rights reserved
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define SQL

Press SQL and type in the location in Album
the database where information related summary wame  cass tem Syt
to the ent]ty 1S Stored' Verify or change SQL statement

Select X1 Album from DT_MusicX1

Press OK.

- -

.DialogueTech File Mode Action

The entity has now been defined and
appears as a symbol in the Customizer. .
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general

Domain modelling is based on the
primary verb in the user’s question. It is
the base to which other entities are
attached.

.Dial.ogueTel:h File Mode Action
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naming _
aie
Same procedure as noun s e e
 Mode = Lang Classifications
* Action = Add entity -
 Enter name = OK © Consistor
Select class for entity
Bing
classification =
Same procedure as noun e
» Double-click on an entity ™
e Press Class, Subclass and Add Imersect Unis of messe
* Open the scroll down menu by pressing Thing. Defined classification
« Classify the verb entity as Event. Verbs are s
always classified as events. Deete
« Press Confirm classification changes.
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Give

defining terms
Press Term and specify the terms which will be Gategory
used for the entity. - o
For each verb term the Customizer suggests O Proerrame

conjugations - correct these if they are Verify or change the following forms
incorrect.

to: give

now he/shelit: gives

Press Add term grammar.

yesterday helshelit: gave

he/shelit has: given

he/sheit is: giving

Add term grammar
o
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.DialogueTech Create a verb entity

-

Summary Name Class Term Sql

Select one phrase

Defining syntax

For all verbs a verb complement needs to be Wno Gives (4 :
defined, describing how the verb relates to ino Ges et 2)
other entities. Select one alternative and ——

press Add.

Select 0 to 2 complemental forms

Give excluding something
Give for something =

Give from something

Add

-
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select prepositional complement (optional)

Give

For all verbs a prepositional complement can be

defined specifying which prepositional e neme g TEm =
complements which are made available to the Select one phrase
verb. Who gives (4)
Who gives what (2)
Note that spatial and temporal complements does o gives whattowhom /who gies whom wnt )
not need to be defined. These types of e
relationships will be available anyway, e.g.: Select 0 o 2 complemental forms
give for something
What courses do Uppsala University give in give fom somefing

English during the spring semester?

Select 0-2 alternatives and press Add = OK.

Copyright Dialogue Technologies. All rights reserved
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you do not specify any SQL for verbs 1(2)

Currently there is no support for specifying
SQL for verbs. This may cause additional
work. Consider e.g.

.Dial.ogueTe:h File Mode Action

How do | register for a course?
And

How do | resign from a course?

which differ only in the verb.

To solve this you define another noun entity
which is uniquely connected to the verb.

Copyright Dialogue Technologies. All rights reserved
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you do not specify any SQL for verbs 2(2)

The entity COURSE-
REGISTER has the SQL
for the verb entity
REGISTER and contains
the term course.

The entity COURSE-
RESIGN has the SQL for
the verb entity RESIGN
and contains the term
course.

Course-register

Summary Name Class

Verify or change SQL statement

select x1.url from mitthog.tb x1 where x1.first="_course' and
x1.second="_register'

Delete

Course-resign

Summary Name Class

Verify or change SQL statement

Select x1.url from mitthog.tb x1 where x1.first="_course' and x1.second="_resign|

_0000,exist(_0001,exist(_0002,relation($mitthog$,$tb%,[$url$ = _0000, $first$ =
_0001.$second$ = _0002]) & (_0001=ari_string($_course$)) & _0002=ari_string

($_resign$)))
"

If you ask: What is a course? two SQL queries will be generated capturing:
» the concept of registering on a course and
» the concept of resigning.

Copyright Dialogue Technologies. All rights reserved
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Advanced

n a m] n g Summary Name Term Syntax
Classifications

Same procedure as noun gt

 Mode = Lang O istance

« Action = Add entity + consistof

° Enter name - OK Select class for entity

Material thing
Name

O Number
Person

W L) ° l;lr;:::erw
classification -
Same procedure as noun =
» Double-click on an entity e itz
» Press Class, Subclass and Add Defined classifoation
« Open the scroll down menu by pressing Thing. Aas
« Classify the adjective entity e.g. as Property. o

Press Confirm classification changes. t

Battre forslag??

Copyright Dialogue Technologies. All rights reserved
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defining terms

Advanced

Press Term and enter the terms which will be Summary l,em sy
used for the entity - press Add. The Customizer Tem | Advances
proposes comparative and superlative forms for
the term selected. Edit if necessary. g:fgfv
O Verb
Repeat if you want to add more terms. = SA"O’:"‘“‘*M
Finally press Add term grammar. verlty or change fhe following forms

positive: advanced

comparative: more advanced

superlative: most advanced

‘ Add term grammar
a

Copyright Dialogue Technologies. All rights reserved
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defining syntax
Summary Name Class Term sql

Lampllg teXt Select 0 to 4 complemental forms

Advanced from something
Advanced in something

Advanced including something

Select one phrase

as / in something

Copyright Dialogue Technologies. All rights reserved
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o Battre exempel
defining SQL

Summary Name Class

Lamplig text

Verify or change SQL statement

Select x1 advanced from x1 course where |

Copyright Dialogue Technologies. All rights reserved
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Create an adjective entity - option 1, mandatory part of a noun

There are two ways to model adjectives
which are unique to a particular noun:
1. Like a mandatory part of a noun.

2. Like a subclass to a noun.

When the adjective is made a mandatory
part of an noun, e.g. advanced level, the
grammar will make sure that it is part of
the term, e.g.:

What courses are on an advanced level?
will work, whereas:

What courses are on a level?

will not work.

advanced level

Summary Name Class Term Syntax Sql

Term advanced level Add

Category

@® Noun

O Verb

© Adjective

) Proper name

Category

@ Adjective + noun

(© Noun + noun

(O Adjective + name

() Name + noun

(& Noun + name

) Adjective + noun + noun

(> Single noun

Verify or change the following forms
positive: advanced
more advanced

comparative:

superiative: most advanced

Verify or change the following forms
one: level

two: levels

How do you refer to

Copyright Dialogue Technologies. All rights reserved
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Create an adjective entity - option 2, subclass to a noun

Advanced-level
Define an adJec’Fwe as a subclass to a I
noun. You do this under the Class [=]
option Classifications
(® Subclass

) Instance
) Consist of

Select class for entity
=1 ruETLTE
Institution
= Material thing
& @ course
O Advanced-level
Name

O Number
{2 B N

Confirm classification changes
Imersect Unis of measure

Defined classification

Is subclass of Course Add

Delete

Delete

Copyright Dialogue Technologies. All rights reserved
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Create an adjective entity - option 2, subclass to a noun 2(2)

Select Term and define the term(s) you advanceceve
want to use. Select Category and select sy e onss [
the Adjective option. Take away S e

comparative forms.
Category
R R ) Noun
Unlike option 1 both: o ver
@ Adjective
( Proper name

Are there any advanced courses?

Verify or change the following forms

A n d positive: advanced

comparative: l [comparative form

Are there any courses? superiative: | Superiave o

Add term grammar

] } Delete!

will now work.

ol -
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Create an adjective entity - done!

Adjective have triangular symbols. In SomeeTee e e
the example option 1 is represented by

the ADVANCED-LEVEL entity and option

2 by the adjective entity ADVANCED-

COURSE. In option 1 the compound
term advanced level is defined for the ad
noun entity ADVANCED-LEVEL.

Ael
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Create an entity - repeat the process until all entities
have been defined

® DialogueTech File Mode Action

Using the list of entities from the first
phase this process is repeated until
all entities have been defined.

Student register

resign

Copyright Dialogue Technologies. All rights reserved
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Define relationships

Using the entity-relationship model from
the first phase start defining relationships

Define relationships

between entities. Drag and drop the Tl unere coes e recrd g7
entities you are working with on top of it s the song naver recond
each other and select one or several S

relationships suggested by the Customizer. o B o

Click OK and continue until all
relationships have been defined.

Copyright Dialogue Technologies. All rights reserved
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Verb relationships - What relationship (direct object)

The relationships are invoked by
dragging (right-click) and
dropping a verb entity onto a
noun entity. A number of
relationships are suggested.

Select the one you want and
click OK.

The What relationship is one of
the most frequently used
relationships.

A relationship between two
entities is illustrated by a line. If
you double-click the line the
relationship window appears.

Copyright Dialogue Technologies. All rights reserved
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Verb relationships - Who relationship

The Who relationship allow you
to ask questions like: Define relationships

Who gives? Course

What is given? Course

«  Who gives courses?
«  Which courses does Uppsala Townam s sy
University give?

o |
Etc.

Copyright Dialogue Technologies. All rights reserved
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Verb relationships - Prepositional relationships

Selecting a prepositional
relationship, such as Define relationships

Via which intermediate stages
does the history lead? Course

What does someone/something
give?,

~

What is autnut with Course?

allows you to ask questions o cance
like:

Are any courses given in
English?

Copyright Dialogue Technologies. All rights reserved
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Verb relationships - Other relationships

Causal:
Instructive:
Temporal:

Spatial:

form

Why
How
When

Until when
Since when

Where

From where
To where

Why do Uppsala University give History A this year?
How can | apply to History A?

When do the spring semester start?

What courses are given in the spring semester?
How many courses run to December 22?

From which date can | apply to History A?

Can | apply to History A from October 15?

Where is Uppsala University located?

What kind of accommodation is there in Hdrndésand
What is the distance from Stockholm?

What is the distance to Harndsand from Stockholm

Via which intermediate stages...

Can | apply to History A through the ordinary application

Copyright Dialogue Technologies. All rights reserved
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Noun relationships - Prepositional relationships

Assume that you have
defined two noun Define relationships
relationships, COURSE and S
HISTORY. Selecting a dos ety e ot
prepositional relationship
allows you to ask questions

at is outnut with Course? -
like: cance

Is there a course in History
A?

Copyright Dialogue Technologies. All rights reserved
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Noun relationships - Possessive relationships

By selecting e.g. the Define relationships
possessive relationship Townersdoss he Comse go? g

Uppsala University

What does the Uppsala University

What does the Uppsala nave? Gourse
University have? -

you can ask questions like

» What courses do Uppsala
University have?

» Show me Uppsala
University courses?

Copyright Dialogue Technologies. All rights reserved
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Noun relationships - Temporal and spatial relationships

Like in the case of verb entities noun entities have spatial and temporal relationships.
Temporal relationships are only available if one of the entities has been categorized as Time.

Spatial Where is the Uppsala University?
To where is the Uppsala University?
From where does the Uppsala University come?
To where does the Uppsala University go?
Temporal When is the Uppsala University?
Since when is the Uppsala University?
Till when is the Uppsala University?

Copyright Dialogue Technologies. All rights reserved
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Quantifiable properties

Ergo supports the following quantifiable properties
-Age
-Area
-Depth
-Duration
-Height
-Length
-Price
-Size
-Value
-Volume
-Weight
-Width

You select quantifiable property when you classify the entity.

Copyright Dialogue Technologies. All rights reserved
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Quantifiable properties - classification

Number of years

When you define a

quantifiable entity, like age, sy e e
you classify it as a Property Classifications

=>» Quantified_property = oo

Age under the Class tab. > Gonsistof

Select class for entity

(1 person
Place
= property
(= Quantified property
Age
Area

Depth

Confirm classification changes
ersect Units of measure

Defined classification

Add

Delete

Copyright Dialogue Technologies. All rights reserved
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Quantifiable properties - unit of measure

Number of years

Press the tab Unit of measure and select the proper [
) ) Summary Name Class Term
unit of measure, e.g. Year in the case of age.

Classifications
(@ Subclass
Number of years

Summary Name Term

Classifications

) Instance

) Consist of

Select measurement for entity

@® Subclass Units of measure Scale factor

) Instance
Century 1.0
Consist of

Day

Select class for entity
Hour

O person
Place
& Property
& Quantified property

Minute

Month

Age
Area
Depth

Second

Year

Confirm unit of measure changes
Heraicty fniersect

Defined classification

Confirm classification changes

Defined classification

Add

Delete Add

Delete

Delete

Delete

Copyright Dialogue Technologies. All rights reserved
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Quantifiable properties - relationships

After having defined term(s) and SQL you
can drag and drop an entity which is Define relationships
classified as a quantified property onto a R —
noun entity. Selecting relationships like T

What does the Uppsala University
have? age

What is Uppsala University measured by? o [
and

What does Uppsala University have?

allows you to ask questions like

* How old is Uppsala University? , . [ I
. . . Adding a new entity Defived e
« What is the age of Uppsala University? csstcatons

* “number of years”

+ classified as Age

* term age

* syntax age of something

Defined terms =

Defined syntax ~ ©fsomeining

Defined sql

Copyright Dialogue Technologies. All rights reserved
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Done - Save the

Domain MOdel ODialogueTech File Mode Action
When all relationships in the - o
entity-relationship model have ' . i Noars
been defined you save the result

in a file. Press File Save or Save
as... to open the Select a file
name window - from there you
can save.

adva urse
This file is the output of the ﬁ Ael

Customizer .
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Known bugs

Problem: Some older operating systems may cause problems in the Customization Tool with
special characters such as aao.

Solution: Model these using another unique ascii-combination. Before the model is converted
to an .exe file this combination is replaced by the original characters.

Problem: If you have modelled a complex term using the combination adjective + noun you
can not attach a prepositional phrase.

Example

Works: advanced courses

Does nor work: advanced courses on Uppsala University
Solution: Model advanced courses as a single noun

Copyright Dialogue Technologies. All rights reserved
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Limitations

« Entity - SQL are in a one-to-one relationship

« Each entity can have 1-n terms associated with it which must:
have the same category (Noun, Verb, Adjective)
have the same syntax. Ergo does not perform any error check for this.

 Each term can be used in an arbitrary number of entities. For queries which only refer to
several noun entities a new interpretation is added for each new entity where the term is
used. As an illustration if the term course is used in five entities the query What courses
are there? Will be given five interpretations of which the first one will be used.

« Currently SQL is not supported for verb entities.

» Do not use the category Proper name. If you want to define a proper name categorize it
as a houn and erase the plural form.

Copyright Dialogue Technologies. All rights reserved
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Development tools and documentation

Documentation:

- Advanced Customization Guide
- Customizer Tool Users Guide

- Customization Process Overview

Tools:
- Customizer

[ S ] T |
IO S G|t e |t B

Advonced eustomization guide

ADVANCED

CUSTOMIZATION GU

August 22, 2016, Release 1.1, web version

This dmummmma s information which is the property o |
e Tochn nologies does not guarantee or in

CUSTOMIZATION TOOL
USER’S GUIDE

15, 2016, Release 1.2, web version
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Verify the model

Start the test program Analyzer.

Press File and select the file to test. Use
the test questions defined in stage 1 and
verify that the resulting SQL phrases are
correct.

Note how the fragments of SQL queries
defined in stage 2, e.g.

SELECT X1 SONG FROM VOLVO.MUSIC X1,
are used to build complex SQL queries like

SELECT DISTINCT X1.TITLE,X2.ARTIST,X1.RELEASEDATE FROM
VOLVO.MUSIC X1,VOLVO.MUSIC X2

WHERE X1.TITLE = X2.TITLE AND X2.ARTIST = ‘madonna’

AND DATE(X1.RELEASEDATE) >= '1989-1-1'

AND DATE(X1.RELEASEDATE) <= "1989-12-31'

SELECT DISTINCT X1.TITLE,X1.ALBUM,X2.RELEASEDATE FROM
VOLVO.MUSIC X1,VOLVO.MUSIC X2

WHERE X1.ALBUM = X2.ALBUM AND X1.ALBUM = 'madonna’
AND DATE(X2.RELEASEDATE) >= '1989-1-1'

AND DATE(X2.RELEASEDATE) <= '1989-12-31'

Analyzer

File Help

Current domain model:  MUSIC.AOS

Matural language question:
list all songs with madanna Fram 1989 | [ G0 J

Results from the parser

SELECT DISTINCT X1.TITLE,XZ_ &RTIST,X1_RELERSEDATE FROM TOLUVO.MTSIC X1, WOLWO.MTSIC XZ
WHERE X1.TITLE = XZ.TITLE AND XZ_ARTIST = 'madonna’

AND DATE(X1.RELEASEDATE) >= '1959-1-1'

AND DATE(X1.FELEASEDATE) <= '125§9-12-21'

SELECT DISTINCT X1.TITLE.X1.ALEUM,XZ_ RELEASEDATE FROM TOLUTO_MITSIC X1,WOLWO.MISIC X2
WHEFE X1.ALEUM = XZ.ALEUM AND X1.ALEWM = 'madenna’

AND DATE(XZ_RELEASEDATE) >= '1959-1-1'

|AHD DATE(XZ .RELEASEDATE] <= 'l1989-12-21'
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Verify various formulations

The language engine is designed to be
able to analyze a multitude of various
ways of asking a question by defining
the relationships between entities.
Verify that several ways of asking the
same question retrieves the same
information from the database, e.g.

List all songs with madonna from 1989
Find songs with Madonna from 1989
Are there any songs with madonna from
1989

Do | have any songs from 1989 with
Madonna

etc.

Analyzer
File Help

Current domain model:  MUSIC.A0S

| Natural language question:

File Help

Current domain model:  MUSIC.A0S

Natural | question:

Analyzer
File Help

Current domain model:  MUSIC.A0S

Natural | question:

‘Are there any songs with madonna from 1989

File Help

|

Current domain model:  MUSIC.AQS

Natwral | question:

Do I have any songs from 1939 with madonna

|

Results from the parser

SELECT '+' FROM WOLW0 _MUSIC ¥1,UOLW0 MUSIC X2, WOLUD MUSIC X2
WHERE X1.TITLE = X2.TITLE MWD X1.TITLE = X2.TITLE

ZND DATE(%3.RELEASEDATE) >= '1989-1-1'

AND' DATE (X3.RELEASEDATE) <= '1989-12-31'

AMD X2 ARTIST = 'madonna’
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Done!

When the domain model has been tested the process of building a domain model is completed.
To complete the development you:

1. Compile the domain model from the analyzer together with the grammar for the language in
question.

2. Integrate in the target environment

3. Test on target.
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Development tools and documentation

Documentation: Advamctd, ustomiation quide
- Advanced Customization Guide
- Customization Process Overview

ADVANCED

Tools: CUSTOMIZATION GUIDE

- Analyzer
- Standard development tools, e.g.
.net, java, Android Studio, etc.

August 22, 2016, Release 1.1, web version
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