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1. Introduction
This document accompanies the software deliverable for the final release of the Query

Formulator and Semantic Discovery Tool, a client-side tool for formulating queries against the
Digital Business Ecosystem (DBE) Information and for browsing their results. DBE information is
hosted in the Knowledge Base (KB) [1, 3]. The DBE KB provides a common and consistent
description of the DBE world and its dynamics, as well as the external factors of the biosphere

affecting it. Its content includes:

e Representations of domain specific ontologies (common conceptualization in a particular
domain);

e Semantic descriptions of the Small to Medium Enterprises themselves in terms of business
models, business rules, policies, strategies, views etc.;

e Semantic description of the Small to Medium Enterprise (SME) value offerings (description
on how the services may be called) and the achieved solutions (service chains/compositions)
to particular SME needs.

e Models for gathering usage and accounting/metering data and statistics.

e User profiles where SME’s declare their preferences on the characteristics of demanded

services and partners.

The DBE Knowledge Base (KB) follows the Object Management Group’s (OMG) Model Driven
Architecture (MDA) [8] approach for specifying and implementing knowledge structuring and
organization. The MDA “...defines an approach to IT system specification that separates the
specification of system functionality from the specification of the implementation of that
functionality on a specific technology platform.” [8]. In essence, this is done by separating the
system design into Platform Independent Models (PIM) and Platform Specific models (PSM).

In addition the Knowledge Base follows the OMG’s Meta Object Facility (MOF) [13]
approach for metadata and data modelling and organization. This is done through four layers,
namely M0, M1, M2 and M3 (see also Figure 1).
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Meta-MetaModel

MetaModel

[MetaAttr(“Fields”, List<"Field">)]
MetaClass(“Field”,...)

Record ( “StockQuote”,
[Field (“Company”, String), Model
Field (“Price”, FixedPoint) | )

StockQuote(“Sunbeam Harvesters”, 98.77)

StockQuote(“Ace Taxi Cab Ltd", 12.32) Information

Figure 1: The four-layer metadata architecture

The level MO of the architecture consists of the data that we wish to describe, the level M1
comprises the metadata that describe the data which are informally aggregated into models. The M2
level consists of the descriptions that define the structure and semantics of the metadata which are
informally aggregated into metamodels and the M3 level consists of the description of the structure
and semantics of the meta-metadata. The DBE Knowledge Base supports all the levels of the MOF
architecture. Thus, each segment of information that is stored in the KB is placed as an instance of a
modelling element of a higher layer within the MOF meta-data architecture. That is, MOF based
languages or mechanisms should be used in the upper levels of the architecture for defining each
segment of information. Different kinds of metamodels have been already developed and
represented in the KB:

= Ontology Definition Model (ODM) [1], which enables the representation and storage of
existing OWL domain ontologies into the KB

= Business Modelling Language (BML) [17] model and Semantic Services Language (SSL)
[1] model, all which enable the representation and storage for the business models and the
semantics of the services offered by SMEs into DBE.

= Service Definition Language (SDL) [18] Model for the technical description of atomic
services

= User Preferences Model(UPM) [16] for expressing user profiles

Thus, the exploitable knowledge spectrum in DBE ranges from ontologies, to business models, to
semantic and technical service descriptions, to user profiles, to usage data, etc. Each one of these
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knowledge segments is represented using a different metamodel. In order to support efficient
knowledge access over all these metamodels a query mechanism is provided through the Query
Metamodel Language (QML) of the Recommender [2, 4]. QML is quite generic in order to specify,
in a uniform way, knowledge access requests over all types of knowledge (both data and meta-data)
that are kept in the DBE KB.

To this end, the “Query Formulator and Semantic Discovery Tool” offers a metamodel
agnostic way for formulating queries on DBE information (both on data and metadata). This
uniform way of constructing queries simplifies the process offering full QML compliance. There
are three distributions available:

e The first is an Eclipse [10] plugin which accompanies the DBE Studio [14] offering
developers and users an easy to use access point of DBE information.

e The second was implemented with the OpenLaszlo [11] platform and resides inside
the DBE Portal [15].

e Finally, there is an API distribution meant to be used by SME’s services that need to
use QML-based query capabilities for accessing DBE information.

Chapter 2 provides a short description of the architecture of the query formulation and the
semantic discovery environment. Chapter 3 supplies a user guide for the eclipse-based distribution
and chapter 4 a user guide for the web-based one. The appendices provide the s/w APIs for
formulating queries as expressions that follow the QML Metamodel.
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2. Architecture
As already mentioned, two Graphical User Interface (GUI) types have been implemented.

The first, for the DBE Studio, is implemented as an Eclipse plugin. The second, for the DBE Portal,
is implemented as an Open Laszlo application. In order to support both of them the MVC (Model-
View-Controller) [12] design pattern has been followed, dividing the system into three discrete
parts, one managing the information (Model), one managing the graphical user interaction (View)
and one for controlling the communication between the previous two (Controller), which can be
extended so that to cover the needs of each specific implementation. Thus, there is a PIM part and a
part referring on each individual implementation, PSM, as the MDA approach [8] suggests. As
illustrated in Figure 2, the model part with the core controller is independent of any specific
implementation, but there are two platform specific (Eclipse or OpenLaszlo) controllers and two

views.

P

Controller

AN

PSM ,‘/ “u
Eclipse Laszlo
Controller Controller
r r
L ¥
Eclipse Laszlo
View WView

Figure 2: MVC design pattern implementation for the Query Formulator and Semantic Discovery Tool.

A more detailed architecture is presented in Figure 3. Users interact with the view to create queries
or browse models and service manifests. The view calls the appropriate controller for the user
demands to forward them to the model. The model is responsible to keep and manage MOF
information (models, ontologies, data, etc), queries, query templates and query results. The MOF
manager module is responsible to access and query the Knowledge Base of DBE. The queries and
query templates are used by the query formulator module to formulate valid QML queries. The
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MOF manager forwards the demands to the Knowledge Base through the proxy wrapper who is
responsible for the actual communication with the services.

It is important to discriminate the structure of a query into two units. In the first one, the
actual query constraints are kept (query), whereas the second one keeps the connection of these
constraints to the actual MOF elements that are posed against (query template).

Platform Independent Model

MOF
Information

P2P Network

|
e ] ]

DBE Studio
Components

Figure 3: General System Architecture; the connection of the modules and the MVC design pattern followed are
depicted.
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2.1. Template
A template contains the MOF elements on which constraints are to be set. The elements come from

either a metamodel (BML, SSL, etc), an ontology or a specific model. By using the template the
complexity of MOF structures is concealed from the actual query. It is meant to be created once and
used by many queries both from the front-end tools (DBE Studio and DBE Portal) as well as from
inside SME’s services. For example, for an SME service that wants to query the SR for hotels
located somewhere and holding some star category, only a hard-coded template must be created by
the developer and reused many times on each different search session. By using templates the user
does not need to form queries into QML but in a Query-by-Example way, making the query

creation process much easier.

2.2. Query
A query contains constraints referring to template elements of a certain template. The query

only keeps the set of constraints (a pair of value, operation, weight) grouped into conjunctions
(AND) and disjunctions (OR).

2.3. MOF Information
The MOF information module contains data structures for temporarily storing and handling

all the possible kinds of MOF information (metamodels, models, ontologies and data) which can be
retrieved from the KB or SR.

2.4. Result
A result is a data structure for keeping the results of queries as retrieved from the KB.

Moreover, a result maintains references to the actual data (if retrieved) of the MOF information

module.

2.5. Query Formulator
The query formulator is the actual mechanism for formulating queries in the QML by using

the template and query structures. It is the module that can be used independently of front-end tools
and enables SME services to use an easy to use query mechanism. Note that SME services may
choose to directly use the QML API instead of the query formulator. This is a rather complex task
as developers must be fully aware of the QML in order to effectively use it. On the other hand, the
query formulator provides a transparent way for formulating the queries by only using the templates
and queries structures and concealing even the existence of QML. Nevertheless, the query
formulator does not export the full functionality of QML for simplicity reasons. An abstract

description of the query formulator API can be found at the appendix A.
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2.6. Proxy Wrapper
Communication of the tool with the DBE core services, (KB, SR) deployed on a servent, is

done by a proxy interface. Proxy Wrapper assures that the connection with the service is kept alive
and it generally tries to hide all proxy instabilities from the rest system.

2.7. MOF Manager
The MOF manager module, as its name implies, manages the temporarily stored

metamodels, models, ontologies, and data of MOF information. Moreover, it is responsible for
forwarding requests and queries to the KB through the proxy wrapper and the distribution of

information retrieved from the KB to the appropriate modules.

2.8. Core Controller
The core controller module is responsible for keeping up to date the view and the model of

the events that occur according to the MVC design pattern, e.g. when new results arrive or when a
new element is added to the template. The core controller actually provides a set of functionality of
the platform depended controllers and therefore it cannot stand by its own.

2.9. OpenLaszlo Controller
The OpenLaszlo controller is an extension of the core controller for the implementation on

the OpenLaszlo platform. It is responsible to update the Laszlo view for model changes as well as

to forward requests from the view to the model.

2.10. OpenLaszlo View
The OpenLaszlo view is the graphical user interface implemented on the OpenLaszlo

platform. It is actually a set of XML documents which when parsed create a Macromedia Flash©O®
[20] application. A more detailed description for navigating this application is provided in chapter
4.

2.11. Eclipse Controller
The Eclipse controller is an extension of the core controller for the implementation on the

Eclipse platform. It is responsible to update the eclipse view for model changes and to forward

requests from the view to the model.

2.12. Eclipse View
Eclipse view is the GUI implemented on the Eclipse platform. It is comprised of an eclipse

perspective. This comprises of a query editor and a set of related, supporting views, as described at

section 3.1.
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3. DBE Semantic Discovery Tool User Guide
The semantic discovery tool is provided as an Eclipse plugin. It is part of the DBE studio

and offers a set of querying mechanisms to the DBE developers using the DBE Studio.

3.1. The Semantic Discovery Perspective
A perspective in the Eclipse platform provides a container for an eclipse editor and a set of related

views whose positions are predefined. For the Query Formulator and Semantic Discovery Tool such
a perspective has been created, the DBE Semantic Discovery Perspective, this consists of the Query

Editor and the following views:

e Query Navigator: where the locally stored queries and templates can be seen.

e Properties View: where the properties of each query criterion can be seen and changed.

e Template Properties View: where template’s properties of a certain query can be seen.

e Results View: displays the query results. Users can browse resulted service manifests or
models resulting from a query and perform a set of operations on each of them.

e Keyword Search View: a search view for searching and using a set of keywords or path-

based expressions with keywords.

Each view can be closed and correspondingly re-opened from the menu Window -> Show View ->

and the desired view.

3.2. Starting with Semantic Discovery Tool
Both queries and templates are stored in the current eclipse workspace in the QFSDT project.

Figure 4 illustrates the semantic discovery tool perspective when it starts. Along with this plugin a
set of simple example startup queries and templates are distributed and copied into the current

workspace.
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‘% DBE Semantic Discovery - Eclipse SDK E]
File Edit Mavigate Search Project Run  Window Help
] Q- |4 LER eI T | 2 DBE Semantic..
‘B Query Navigator £ N B =0

== CQuery Templates
- BML_Template
- SDL_Template
- 55L_Template
=l [= User Queries
=% My Query
&) Business Model (BML)
@ Service Description (SDL)
@ Service Semantics (35L)

w Properties £72 Template Properties | Resulks | Keyward Search

Figure 4: The DBE Semantic Discovery Tool Perspective.

3.3. Query Templates
Query templates are used as helpers to create and edit queries. Each query is connected to a

template. Thus, in order to create a query we first have to create a template. Templates keep
information about the types of the query terms to be used as queries. As queries can search for both
data and models, the same holds for templates; a template can be created to search either models or

data. To create a new template three ways can be followed:

e From main menu: File -> New -> Query Template
o “New template” at the pull-down menu of Query Navigator View

e Right click on a template and: “New template”
Following one of these steps, a wizard opens and guides the user through two steps into creating a

new query template. Information, warning and error messages also guide the user in completing

each step.
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3.3.1.Query Template Creation
Step 1: Defining Name, Description and Template Type

For the first step, a name, a short description and a type for the template is given. This step can be
seen at Figure 5. Moreover, it is possible to copy values from an existing template. There are three
forms of templates:
e Metamodel/Language: Users can select one of the pre-defined DBE metamodels (i.e. BML,
SSL, and SDL). The query will return models that are instances of this metamodel.
e Model: Users can select from one of the existing models. Models are retrieved from the SR
that we are connected to. Moreover, the user has the ability to search models using
keywords. The query will search data stored in Service Manifests and return a list of Service

Manifests.

e Ontology: Users can select an ontology as an alternative of model. The ontologies shown are
those stored in the KB.

= = New Template
Template —
& | Gvea name, a description{optionaly and select a bype for the template. ¥ DBE Semartic ...
£
T Query Mavigator 2% =0
=== Query Templates
e BML_Template
%= SDL_Template Narme: ‘Buswness IModel Template
i & SSL_Tt.amplate Description: ‘Template fior searching business entities
== User Queries
=] %‘l My Query Copy values From: ‘None j
@) Business
'@‘ Service De
18 Service Sell Select & template bype
+ Metamodel ‘Busmess Iodel (BML) j
" Model ‘ J r
" Ontology ‘ J
=08
I Rlext = Cancel

Figure 5: The first step of the new template wizard.

Step 2: Selection of template elements

In step two, a tree view is located at the left side and a table at the right side, as illustrated at Figure

6. The tree represents the metamodel, model or ontology selected in step one. The table shows the
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selected elements. Only terminal child nodes of the tree can be selected and added, not the folders.

The nodes are actually simple type (i.e. string, number, etc) elements of the model.

Users can add elements by first double-clicking them or selecting them and pressing the

“Add” button. The chosen element is now added into the first empty row. The first column of the

table shows the actual element and the second one a user-friendly name or label for this element.

These labels must be unique. Users can also remove elements by selecting the target element and

pressing the “Remove” button.

When finished adding elements, a new query template is created and stored to the local

workspace once the “Finish” button is pressed. User can immediately continue creating a query

based on this newly created template.

= = New Template

Template
WL 7| Select the attributes you want to add in template.

T Query Navigabor 3

=== Query Templates
= BML_Template

= SDL_Template
= 551 _Template
== User Queries
=% My Query
@) Business
'@‘ Service De|
'@‘ Service Sel

== Asset ~
#- = attribute
= commikrment
+- = consumption
[ means
(2= ref
1 name
== BusinessEntity
== attribute
-2 mulkilpicity
+- = owner
+- [ type
1 name
#- = behaviourRole
+ = ikems
+-[= means
+ = miokivation
#- = performedrole
NP enk

Mame:

BusinessEntity: :name

< Back

Business

Assel

Event

Business Attribute

Rlext = ‘ Finish

Figure 6: Second step of the New Template wizard; adding new elements.

3.3.2.Deleting a Template

To delete a template the user has to select it into the Query Navigator View and:

e Right click and “Delete Template”, or

e Press keyboard “Delete”

- DBE Semantic ...

=0

If the user deletes a template that is referred by queries, the queries will not be able to open or be

executed.
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3.3.3. Editing a template

The user can view and add template elements of a created template through the template properties
view as illustrated at Figure 7. In order for the template properties view to load information for a

specific template one of the following should happen:

e Right-click on the template and from the menu “Open Template”,
e Double-click on the template,
e Press “Enter” on the keyboard when template is selected, and

e A query is open and has focus. In this case the template that is used by the query is shown to

the user.
< DBE Semantic Discovery - Eclipse SDK E]
File Edit Mavigate Search Project Run  Window Help
Q- | & *¥o o - Y | j DBE Semantic ...
T Query Navigabor 3 t§" Q¥ =0 =0

=== Query Templates
= BML_Template
- Business Madsl Template}
= SDL_Template
- 550 _Template
== User Queries
=% My Query
&) Business Model (BML)
@ Service Description (SDL)
@ Service Semantics (5510

Properties | T Template Properties &2 . Results | Keyword Search 4 +u — 0

Elements ]Jmns 1 Results]

Category Property Name |
BusinessEntity narne Business

BusinessEntity attribute: :name Business Attribute

Asset name Assel

Event narne Event

Figure 7: Template Properties View.

To edit a template the user can right-click on it and from the menu and select “Edit template”. Then,
the second step of the template creation wizard is shown allowing adding, removing and editing
template elements. In the Category column is shown the starting MOF element on which the
constraint will be applied. The Property column refers to the path from the Category to the property

of that element (i.e. “attribute::name”). The Name column refers to a user friendly name for that
property.
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3.4. Queries

3.4.1. Query Creation

A query contains constraints on characteristics defined by templates. A query always refers to a
specific template. If no template exists or fulfils the user needs, a new template must be created. A

query must be part of a query group. Groups help users organize their queries. To create a query

either:

e Select “File -> New -> Query” from the main menu,

e Select “New Query” from the pull-down of the query navigator view,

e Right-click on a query or on a query folder and select “New query”,

¢ Right-click on a template and select “New query”

A “New Query” wizard opens with one step to be completed by the user and is illustrated in Figure
8. Information, warning and error messages guide and help users to create a query. The wizard asks

the user to enter a name, a group and a template. When “Finish” is pressed, a file is created and

opened for editing.

Q- |4
& 52 = =)

=l-[2= Query Templates
i BML_Template
ti= Business Model Template
ta- SDL_Template
ta= S5L_Template
== User Queries
=% My Query
® Business Model (BML)
@ service Description (SDLY
@ service Semantics (S5L)

o [ | g DBE Semantic ...
=040
= New Que y
Query r‘:(_\> o
Create a query. iz
Creates a new query table which belongs to the defined group and is based to the given template.
Name; ‘ Eusiness Model Guery|
Group: | My Query |
Template: ‘Business Model Termplate j
Template Description:
Template for searching business entities
%+ =0
‘ Narne |
" Business
Cancel Business Attribute
Assek
Event name Event
H T 39\ ph
Figure 8: “New Query” wizard.

D24.6: Query Formulator and Semantic Discovery Tool Final Release



DBE Project (Contract n° 507953)

3.4.2.Query Editing

Queries are represented as tables (illustrated by Figure 9). Each column of the table refers to a
template element (the elements’ label is shown) and, thus, to a metamodel, model, or ontology
element. Each value added on a column’s cell is a criterion on the column’s element which will be
matched during the execution of the query. The criterion has a value, an operation (i.e. equals,
larger than, like, etc), and a weight ranging from 1 to 100 representing how important this criterion
is for the overall query. If a weight is small then results may not match it at all. By selecting a cell
in the table, the properties view appears in the bottom of the screen and displays the data of the
current cell allowing the user to edit them from here. To edit the cell inside the table the user can
either double click on the cell, or press “F2” or “Enter”.

The process for formulating the query follows the well-accepted Query-By-Example (QBE)
[19] paradigm, i.e. elements lying in different columns of the same row of the table are connected
together using a logical AND (conjunctive form), whereas elements lying in different rows are
connected together using a logical OR (disjunctive form).

Note that the operation can be added inside the cell before the value. If no operation is
added, equals is chosen.

To save a query the user should go from eclipse’s main menu or use “Ctrl+S”.

< DBE Semantic Discovery - Business Model Query - Eclipse SDK E]
File Edit Mavigate Search Project Run  Window Help
iR dll=] Q- |4 L= T | 2 DBE Semartic ...
5 Query Navigator 2 t§" @ ¥ = 0| @® *Business Modsl Query &2 =0
= == Query Templates Business | Business Attribute Asset Event ‘
= BML_Template Hotel

= Business Model Template
= SDL_Template
- 550 _Template
== User Queries
= %] My Query
&) Business Model (BML)
@ Business Madel Query
@ Service Description (SDL)
@ service Semantics (5503

wProperties &3 Templake Properties | Results | Keyward Search =040
Property : Business Operation : [— =
Multiplicity : Single valued Value : | Hotel

Query Name; Business Model Query Weight : | ' T e =

Template : Business Model Template Low High

Figure 9: Query Editor and Properties View.
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3.4.3.Query Deletion

To delete the user has to follow the same process as described at Deleting a Template (see
subsection 3.3.2).

3.4.4. Executing a Query

After a query is created and edited it can be executed. During the execution query formulator
formulates a valid QML query which is then sent by the proxy wrapper to the KB or SR, based on
the query type. Afterwards, MOF manager collects the results in an asynchronous way. The results

are shown at the Results View. To execute a query the user can either:

e Press “Execute editor query” at the toolbox of query navigator view,
e Press the “F5” key inside the query editor,
¢ Right-click on the query inside query navigator view and select “Execute this query” , or

¢ Right-click inside the query editor and select “Execute query”.

3.5. Browsing Query Results
When the query is executed results are fetched and shown in the results view as illustrated at Figure

10. The results are in three columns:

e The model or service manifest name. Different icons are shown for each one.
e The relevance rank to the query criteria. Results are always ordered by rank.

e A short description of the model or service manifest.

The result table is refreshed periodically as new results are calculated at the repository. This is
performed as the information is not stored centrally but distributed between peers and as time
elapses new results may be delivered. From the view toolbar, the user can stop fetching results,
refresh at his/her own will, and clear the result table.

User can browse the returned models or the service manifests returned to further explore
their contents and decide if they are the most appropriate results. If the result is a model the user can
browse all the information that comprises it or see which service manifests have adopted this model

and then browse the service manifests. By exploring a service manifest, the user can see:

e The Service Semantics Model (SSL part of the Service Manifest),
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e Business Model (BML part),
e Service Description (SDL part), and

e Business Description (The data of the Service Manifest),

= DBE Semantic Discovery - Business Model Query - Eclipse SDK E]
File Edit HMavigate Search Project Run  Window Help
- EH Q- ¥ el T | g DBE Semantic ...
T Query Mavigabor 3 s @ Y T O @ *gusiness Model Query 52 =040
=l-[2= Query Templates Business | Business Attribute Asset Event ‘
= BML_Template Hotel

%= Business Model Template
= SDL_Template
= 55L_Template

= ‘t’g‘sfr Queries Properties Template Properties | $= Results £3 Keyword Search (O3 = = =]
=8| My Query .
@ Business Model (BML] Model Name ) | Rank ‘ Description ‘ A
@ Business Model Query =4 ihtkpafwenar mySME com/DBE_Hotel: 100.0%  Description not available
= %
@ Service Description (SOL) =1-tab SM-?cdh.l39634hhb.5c9?b65Fb5b1b4ec6&eeﬁd5f1fd-12 100.0%  Hotel Vila
@ Service Semantics (S5L) =+ d Service Semantics Model

-« Business Madel
%4 Hotel (BusinessEntity)
% Customer (BusinessEntity)
% SkiSchool (BusinessEntity)

" SnowBoardSchaol (BusinessEntity)

+ '93, FoodSupplier (BusinessEntity)

+ '93, DrinksSupplier (BusinessEntity)

= ‘93, Raooms {Asset)
+- % Typology [Attribute)
+- % W_Beds (Attribute)
+- %y Price (Attribute)
4+ %y Currency [Attribute)
+ "‘%, ValueProvider (NetworkRole)
By Member (MetworkRole)
+ ")'>d1 Aggregator (MetworkRaole)
+ ")'>d1 RoomRental (Service)
+ ")ﬁh Restaurant (Service)
+ ")ﬁh SkiLesson (Service)
+ "%, SkiHire {Service)
+ ")‘>a, SnowBoardLesson {Service)
- Bookingdctivity (Collaborationtctivicy)
+ "“>a, Booking {BusinessProcess)
[+ d Service Description
#-<I> Service Semartics
<X Business Description
- [ User defined result set
#-fa} SM-Fedble9634bbbSc97bEShSh IbdecheeetdSFFd-17 100.0%  Tammer Hobel o

Figure 10: Browsing results.

3.5.1. Operations on results

Results are needed in order to develop new DBE services or execute existing DBE services. Both
these functionalities are provided through the Results View. Depending on the type of the result
(BML, SSL, SDL model or Service Manifest) different operations may apply. Other DBE Studio
plugins register the applicable operations which are shown in a drop-down menu. The default
operations registered by the tool itself are:
e “Execute Service”: is only applicable to service manifests (shown in Figure 11). It
opens a browser if an OpenLaszlo interface is provided or the Java Swing interface.
e “Search by Model”: Another operation provided by the tool is to search by using a
specific model. This allows the user find a model and then create a template and a
query for instances following it.
Another operation provided by DBE Studio plugin “BML Editor” is the “Open BML Model”,
which opens a BML model into the BML Editor Perspective (shown in Figure 12).
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<= DBE Semantic Discovery - SM-7cdb1e%634bbb5c%7b65fb5b1b4ecbeeebd5T1fd-1 - Eclipse SDK

ME) X

File Edit
[Nwitt

Mavigate Search Project

|- #8808 |0e-=-

Run  ‘Window Help

T | M DBE Semartic...

T Cuery Navigator 52 q§h 0 = 0 || @ *Business Model Cuery @ *Hotel Query

& HotelClub

b Last Minute Deals b Group Bookings PFlights b Car Hire b Transfers b,

=l-[2= Query Templates
i BML_Template
ti= Business Model Template
2= Hotel Template

Home || Specials

(4 5M-7edb1e9634bbbSca7beSfbShl bdecteeebdSifd-1 52

Membership | My Booking | Customer Service

b Travel Insurance

ta- SDL_Template

ta- S5L_Template
=l [ User Queties
=% vy Query

@ Business Model (BML)
@ Business Model Query
@ Hokel Query
@ service Description (SDLY
@ service Semantics (5500

=D (el (=] BN E

CE ES FR T JF KR PT  ZH

Your Location: Discount Hotels = Finland = Helsinki = Sokos Hotel Vantas

= Sokos Hotel Vantaa

Fodoiok
Hertaksentie 201300 Wantaa

Quick links:

¥ Hotel Description
~ Room and Hotel Rates
¥ Facilities

B o

Check in:

Check out:

2006
2008

Results 23 Keyward Search |

Properties | Template Properties

Model Name I Rank | Description |
#-fit SM-Fedble9634bbbSc97besFbshb4ecteeetdsFifd-13 100.0% Radisson 545 Plaza Hotel
#-fit SM-Fedble9634bbbSco7besbShb4ecfeeetdSi1fd-1 70.71% Sokos Hotel Yantaa
& -fat SM-Tedblevs34bbbSca7hesFhShblbdecbesstdsf1fd-10 70.71% Hotel Helka
#-fat 5M-7edble9t34bbbSco7hbesfhoh 1 bdecheestdSF1Fd-11 70.71% Raovaniemi City Hotel
# fat 5M-7odb1e9634bbbScI7hesfhEb lhdecteeetdsi1fd-12 70.71% Hotel vila
#-fat 5M-7odb1e9634bbbSc97hesfhEb Ihdecteeatdsf1Fd-17 70.71% Tammer Hotel
#-fit SM-Trdb1e9634bbbSc97beSbSblbdecieeetdsrifd-13 70.71%  Koskikatu Hotel
#-1it 5M-Trdb1e9634bbbSc97beSbSblbdecieeetdsrifd-2 70.71%  Scandic Julia
#-fit SM-Trdb1e9634bbbSc97beSbSh bdecieeetdSFifd-20 70.71% Crowne Flaza Hotel
S M Pedbd anE BARERE CAThECFRCh A bd e S e £ AEFA FA 2 TN AR Sk Pl [ﬂ
[ I Done
Figure 11: Service Execution.
<= DBE Business Analysis - http:/fiwaww. mySME.com/DBE_Hotel [;Hi]w
File Edit HMavigate Search Project Run  Window Help
[Nt |- |# 80808 |we-o0- 5| W oBE Busness ..
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-] BookService =, Praduct HotelName: string
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Figure 12: Open BML Model inside the DBE Business Analysis Perspective
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3.6. Keyword based Search
Instead of creating queries and templates a simpler approach is to specify just a set of keywords.

Using the first approach, results are more relevant to the needs of the user because in this way a
user can say that he/she wants “Athens” to be the city name where a hotel is located. This is a
feature not available to keyword-based searches. The keyword search is available from the keyword
search view, illustrated in Figure 13. The results are shown inside the same view and not at the

results view. The results can be browsed the same way as at results view.

= DBE Semantic Discovery - Eclipse SDK E]
File Edit Mavigate Search Project Run  Window Help

Q- LRI T | j DBE Semartic.., ¥
TS Query Navigator 52 @Y =0 =0

=l-[= Query Templates
2= BIML_Template
2= Business Maodel Template
- Hatel Template
Tz SDL_Template
Tz S5L_Template
=1 [+ User Queties
= %] my Query
& Business Model (BML)
@ Business Model Query
@ Hokel Query
@ service Description (S0L)
@ service Semantics (S5L)

Properties  Template Properties | Results | ! Keyword Search 22 [Cs = = |

Enter the keywords you want to search with :

Hotel Finland Search

Model ID Ranik Description ~
#--1it SM-Tedble9634bbbSc97beShoh 1 b4echeeetdsF1fd-1 100.0% Sokos Hobel Yantaa

#--1it SM-Tedble9634bbbSc97beSbSh 1b4echesendsF1fd-10 100.0% Hotel Helka

#--1it SM-Tedble9634bbbSc97beShsh 1 b4echeeetdsF1fd-11 100.0%  Rovaniemi City Hokel

#--1it SM-Tedble9634bbbSc97b65hbSh 1 becbesendsffd-12 100.0% Hotel vila

#--1it SM-Tedble9634bbbSc97b65hSh 1 becbesendsFifd-17 100.0%  Tammer Hokel

#-fab SM-Tedble9s34bbbSc97beSbSh 1 b4ecteeetdsF1fd-18 100.0% Radisson SAS Plaza Hotel

#-fal SM-Tedbleds34bbbSc97beSbSh  becteeetdsFifd-19 100.0%  Koskikatu Hotel

#-fal SM-Tedbleds34bbbSc97beSbSh I bdecteeetdsFifd-2 100.0%  Scandic Julia

#-fat SM-Fedbleve34bbbSca7hesfbshlbdecbeestdsf1fd-20 100.0%  Crowne Plaza Hotel

#-fat SM-Fedble9s34bbbSca7hesbShibdecteeandsi1fd-3 100.0%  Scandic Plaza

#fat 5M-7edble9634bbbScd7hesfhsh 1bdertesstdsFfd-4 100.0%  Scandic Hotel Grand Maring

&t SM-7cdble9e34bbbSco7hesfhsh IbdacteeatdsFifd-5 100,0% Ramada Hokel Tampere

#-fat SM-Fedble9s34bbbSea7hesfbShlbdecteeandsf1fd-5 100.0%  Helsinki City West

#--1it SM-Trdble9634bbbSc97besibsh 1 bdecieeetdsiiFd-9 100.0%  Holiday Inn Helsinki

%1t SM-7edble9e34bbbSco7hesfhsh 1bdecteeatdSFifd-25 70,71%: Monday Computers, Manse "

Figure 13: Keyword Search View.

A more sophisticated approach, rather than using single keywords as “Athens” and “Hotel” is to use
path expressions, i.e. to specify the path that a term should match. Note that “path expressions”
does not refer to “XPath expressions”. For example the expression “Hotel/Location=Athens” would
require the value “Athens” to be found under the model or ontology path “Hotel/Location”. In this
way the search engine is guided to where exactly the keyword “Athens” should appear. Other
operators are also supported; e.g. another example using different operations and numeric values
could be “Hotel/StarCategory<5”. Note that “Hotel” does not refer explicitly to a BussinessEntity
or any other element of BML metamodel but on any type of element (i.e. even an ontology element)

that is named “Hotel”.
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3.7. Preferences

Discovery Tool” the user can see the preferences of the tool, as illustrated at Figure 14. The user
can optionally override the servent URL he/she wants to connect to, instead of using the globally
defined servent URL (*“Window -> Preferences ->DBE Studio”). A KB and/or a SR service must be

deployed on that servent. The user can select if he/she wants to connect to a KB or a SR by

Selecting from the main menu “Window -> Preferences ->DBE Studio->Semantic

selecting:

Search for models (Knowledge Base)

Search for services (Service Registry)

-
= Preferences @
e Q-4 type Filter text = Semantic Discovery Tool oo [ | #* DBE Semantic ...
== Navigakar 24 S@ 7| =oseneral =g
AL P U +- Ant Semantic Discovery Tool Properties
=I-[= Query Templates —J- DBE Studio Service URL:
E gMLjem;\a;e‘ S B¥IL Editar ™ Use default proey ur
£ Suisness:Fode! Tempiate DBE Ontalogy Analysi
% Hotel Template Ortokey wge‘:ver i [http:jj147.27.3.141:2728
- SOL_Templake
:: SSL_TemDIate Recommender Select service
0 Pl Sd23avs Compiler " Search fFar madels
= e ser Queries Semantic Discovery Ti
-8 My Query Service Exporter * Search for services
# Business Model (BML) - Help
@ Business Madel Query - InstalliUpdate
® Hatel Query - Java
@) Service Description {S0L) - Plug-in Development
@ service Semantics (S5L) Readme Example
- RunfDebug
=
- Team |70
Template Editor
~
= 5 Restore Defaults Apply
T Wl S /LU0 B0 D005 7O U0 e BRI IO T TO0. 07 eGS0 Fidea roce|
#fat 5M-7edble9634bbbScd7hesfhsh lbderteeetdsf1fd-19 100.0%  Koskikatu Hotel
#--fat SM-7edble9634bbbSc97hesfhsh 1bdertesstdsFfd-2 100.0%  Scandic Julia
#--fat 5M-7edb1e9634bbbSc97hesfhsh 1bderteeetdsf1fd-20 100.0%  Crowne Plaza Hotel
#--1it SM-Trdble9634bbbSc97besibsh 1 bdecieeetdsiifd-3 100.0%  Scandic Flaza
#--tit SM-Trdble9634bbbSc97beSrbSh L bdecieeetdsi Fd-4 100,0%  Scandic Hotel Grand Marina
#--tit SM-Trdble9634bbbSc97beSrbSh L bdecieeetdsFFd-5 100.0% Ramada Hotel Tampere
#--1it SM-Trdble9634bbbSc97beSrbSh | bdecieeetdsFFd-5 100.0%  Helsinki City West
#--1it SM-Trdble9634bbbSc97beSbSh L bdecieeetdsFFd-9 100.0% Holiday Inn Helsinki
#-faf SM-7edble9e34bbbSca7heSfhsh 1bdecteeetdSFfd-25 70.71% Monday Computers, Manse v
Figure 14: DBE Semantic Discovery Tool Preferences.
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4. DBE Service Discovery Portal User Guide

The DBE Service Discovery Portal is used by end-users in order to find and execute a DBE service.
The user can search with a simple keyword-based search or an advanced search based on a model.
The portal implementation is developed using the OpenLaszlo technology [11].

The main page is illustrated in Figure 15 and enables users to search using keywords. Path-
based expressions for specifying keywords (described in section 3.6) are also supported. The results
appear as illustrated in Figure 16 and are ordered by their relevance to the query. They are fetched

asynchronously from the Service Registry. Users can refine their search criteria from the results

page.
|® DBE Service Discovery Portal - Mozilla Firefox E]

Ele Edit V“iew Go Bookmarks Tools Help

@ - - & @ & hitp:if147.27.1,13:8080/lps-3.0. 2 serviceDiscovery.himl v @ e [CL

’ Getting Started iy Latest Headlines

.~
3
aﬁ

Please enter keywords to search for services

|StarCategUry =4 Advanced Search

v
< >
Transferring data from 147.27.1.13... I:|

Figure 15: The main page of the Semantic Discovery Tool Portal, keyword search is available from here.
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|@ DBE Service Discovery Portal - Mozilla Firefox g]

Ele Edit VYiew o Bookmarks Tools  Help
<::| - - @ E-}n A% http:i/147.27.1.13:0080/|ps-3.0. 2/ serviceDiscovery. html w @ e} |GL

P Getting Started 5 Latest Headines

éaz StarCategory = 4 Search | Advanced Search

Results Number of results : 14

|3

Sokos Hotel Yantaa

SM-7cdb1e9634bbb5c97b65fh5hib4ec6eeesds5fifd-1 10.0%  Execute service
A 14T 273,041 27 28 #ER-Tedble0634bbbEca7ESfbS bl bdecteee 65 LR

Tammer Hotel

SM-7cdble9634bbb5c97b65fb5Shibdec6eeebd5F1fd-17 100.0%  Execute service
AHp 147 273,041 27 2R #ER-Todb e85 34bbbEcaTEES b i bl bdectece 65 LR

Radisson SAS Plaza Hotel

5M-7cdble9634bbb5c97h65fh5hib4echeeesds5Fifd-18 100.0%  Execute service
Atp AT 4T 273,141 2728 # 58 -Todble634bbbEcaThE b b1 biectece a5 1T

Scandic Julia

SM-7cdble9634bbb5c97b65fb5bibdec6eeesd5F1fd-2 100.0%  Execute service
AHp 147 273,141 27 2R #SR-Todble2634bbbica7hE5fbi bl bdecteceodSFLfd

crowne Plaza Hotel

5M-7cdb1e9634bbb5c97b65fb5bib4ec6eeetds5fifd-20 100.0%  Execute service
Al A2E7.27.3.241: 27 28 #ER-Todb e @ 634bbbEcaTHE5bi bl bdectesesd5ELTd

Scandic Hotel Grand Marina

SM-7cdbl1e9634bbb5c97b65fb5bib4ecoeeesdsfifd-4 100.0%  Execute service
AP 147 273,141 27 28 #5R-Tedb 1 e0634bbb5ca7ESfhL b1 bdecteee6d5F IR

Helsinki City West

5M-7cdb1e9634bbb5c97b65fb5bibdecéeeead5f1fd-8 100.0%  Execute service

< >
Transferring data from 147.27.1,13... [5<]

Figure 16: Results page.

4.1. Advanced Search
If the user needs to specify some semantics on the query terms, he can use the advance search. The

advance search page contains on the left a model selection part, on the middle a model explorer part
and on the right the criteria part, as illustrated in Figure 17. The user using keywords can search for
models and when he selects one of them from the list the model is loaded into the middle part as a
tree. The user can browse the model and select the desired leaves. When a leaf is selected it is added
into the right part, the criteria part. Users can add a value, an operation and a weight regarding the
importance of the criterion in the whole query. When the process of adding criteria is finished, the
user can press the “Search” button to execute the query.

Internally a template and a query are created in order to formulate the query into QML and send it
to the SR for execution. Thus, the advance search page is a different way to create a template with

fewer capabilities than the eclipse version of the tool.
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|@ DBE Service Discovery Portal - Mozilla Firefox

Eile

@ -
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P Getting Started G Latest Headlines

<
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Advanced search

Enter keywords to search for models

Haotel Search
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= [
@ E,l
=[]
= [
® [
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http:/fwww . myEME com,/DBE_Hotel_2
Hotel

SkiZchool
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FoodSupplier
DrinksSupplier
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j Currency
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_1 N_Beds
_1 Typology
® [ Member
=
2] EI

Aggregator
ValueProvider

RnnrmRental

o @ @ &4 http:f/147.27.1.19:8080/Ips-3.0.2/serviceDiscovery. html

Add criteria {(nodes of the tree)

o

Transferring data from 147.27.1.13...

4.2.
The user can click a result item to see an indicative part of the service manifest information. As

¥ @ G
X K3 &

_ Country Price
.

lFlnIand ISD

® equals ® equals

@ like @ like

[ D L D

o 100 0O 100

Figure 17: Defining criteria values.

Operations on Results

illustrated at Figure 18, a new window opens with the appropriate details.

|® DBE Service Discovery Portal - Mozilla Firefox

Eile

& -

Edit  View

&

Go  Bookmarks  Tools  Help

’ Getting Started iy Latest Headlines

<

@ vﬁa" http:f/147.27.1,13:8080/lps-3.0, 2/serviceDiscovery, html

¥ @ e |Gl

84

Results

Tammer Hotel
SM-7cdb1e9634bbb5c97b65fb5hibdecbeeebd5F1fd-17

AHp 147 273,141 27 2R #SR-Todble2634bbbica7bE5fbi bl bdecteceodsFLid
Hotel Helka

5M-7cdble2634bbb5c97b65fb5hib4ec6eeesd5Fi1fd-10

Al AAE7.27.3.241: 27 28 #ER-Todb e @ 634bbbEca7HE5bi b1 bdectesesd5ELd
Sokos Hotel Yantaa
SM-7cdb1e9634bbb5c97b65fb5blbdecoeeendsfifd-1

At 147 273,141 27 28 #5R-Tedb 1 eQ634bbb5ca7ESfhi bl bdecteee 65 LR
Rovaniemi City Hotel
§M-7cdble2634bbb5c97b65fb5bibdecéeee6d5F1fd-11

Al 147 273,241 27 28 R ER-Todbe8634bbbEcaTHE5bi bl bdecteeesd5ELd
Hotel ¥illa

SM-7cdb1e9634bbb5c97b65fb5h1b4ec6eeead5F1fd-12

A 14T 273,041 27 28 #ER-TedbleQ634bbbEca7ESfhS bl bdecteee 65
Radisson SAS Plaza Hotel
SM-7cdb1e9634bbb5c97b65fb5hibdec6eeetd5F1fd-18

AHp 147 273,041 27 2R #SR-Todble2634bbbica7bE5bi bl bdecteceodSFLd
Koskikatu Hotel
5M-7cdble9634bbb5c97ba5fh5hibdec6eeead5fifd-19

Transferring data from 147.27.1.13...
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s Advanced Search

Number of results : 14

I

Details

SOKOS & HOTELS Tammer Hotel

Sokos Tammer Hotel - One of the oldest and
traditional hotels in Finland, Sokos Tammer hotel
is located in the heart of Tampere. The tourist
attractions include Sarkanniemi Amusement
Park, Tammerkoski Bridge and the wooden
houses of old Pispala. Featuring 87 spacious and
comfortable guest rooms, the Sokos Tammer
Hotel offers unique services with 20's style and
ambience. The hotel also provides spacious
meeting rooms from 20 to 60 people, for
business needs

|m

|m

|m

|m

Yersion: 1
Id: SM-7ocdble9634bbbSco7b65fbSbibdecéeeesdsfifd-17

m

Service Type : Computational Interface

Publication Date : 2005-12-19T21:45:00

Last Update date : 2005-12-19T21:45:00

|m

Execute service

Figure 18: Details window for a results item.
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Moreover, a user may need to execute the service described in the resulted service manifest by
selecting the “Execute Service” link. Then the actual service will be contacted and a web interface

(if available) will be loaded in another web browser, as illustrated in Figure 19.

|U Sokos Tammer Hotel Tampere - Special Internet Rates at HotelClub - Mozilla Firefox

U=

Ele Edit VYiew o Bookmarks Tools  Help

<::| - |::> - g O @ |1 httpejfwwna. hotelchub. netfhotel. reservations/Sokos_Tammer_Hokel_Tampere.htm M O e @.

B Getting started Y Latest Headines

Sokos Tammer Hotel Tampere

Home | Spedals | Membership | Affiliates | Travel Agents | Hotels |  AboutUs |

* Last Minute Deals - Group Bookings - Rent a Car - Attractions - Travel Insurance - Global Phonecard

Customer Service

EE == 2 I L0 (o] [«] OO E EA
I o w= P R e wm AT Za zm

|Your Location: Discount Hotels > Finland > Tampere > Sokos Tammer Hotel Tampere

Sokos Tammer Hote%Tampere
*kkk

i arnusernent Park, Tarmmerkoski Bridge and the wooden houses of ald Pispala.

provides spacious meeting rooms fram 20 to 60 people, for business needs.

Address Travel Dates

One of the oldest and traditional hotels in Finland, Sokos Tammer hotel is located in the heart of Tampere. The tourist attractions include Sarkanniemi

Featuring 87 spacious and comfortable guest rooms, the Sokos Tammer Hotel offers unique services with 20's style and ambience. The hotel also

Sokos Tammer Hotel Tampere Check In: | 31 [+ | Mar [w]/| 2006 [v]

Satakunnankatu 13

33100 Tampere Check Out: | 01 [+ | apr [w]/| zoos [v]

Finland

Bedding Configuration

Single 1 Single Bed 1 Person
Double 1 Double Bed 2 Persons

Done

Figure 19: Executing a service.
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5. Glossary

Term

Description

API

Application Programming Interface: Is a technology that
facilitates exchanging messages or data between two or more
different software applications

BML

Business Modeling Language

CIM

Computational Independent Model: The most abstract layer
in the MDA architecture. Models of this layer describe a
modelled system from the business point of view (i.e.
requirements, abstract functions, etc.) without any
assumption on the implementation (software or not) details.

KB

Knowledge Base: the part of the DBE system where DBE
knowledge is stored and managed. Such knowledge refers to
ontologies, business and service descriptions, etc.

KB Service

Knowledge Base Service: A Service on top of the DBE
Knowledge Base that provides functionality for storing and
retrieving models.

MDA

Model Driven Architecture: An approach (proposed by
OMG) to IT system specification that separates the
specification of system functionality from the specification
of the implementation of that functionality on a specific
technology.

MDR

Meta-Data Repository: MDR implements the OMG's MOF
standard based metadata repository based on the JMI
specification

MOF

Meta Object Facility: A generalised facility for specifying
abstract information about very concrete object systems.

MOF Repository

A repository for storing, managing and retrieving meta-data
(models) and meta-meta-data (metamodels) that have been
described with MOF.

OCL Object Constraint Language: OMG’s standard for expressing
constraints and well-formedness rules on object models. The
latest release is also considered suitable for querying object
models.

ODM Ontology Definition Metamodel: A MOF model
(metamodel) developed in the DBE for ontology
representation according to the corresponding OMG RFP

OMG Object Management Group: International standardisation
body

P2P Peer-To-Peer

PIM Platform Independent Model of a modelled system

PSM Platform Specific Model of a modelled system

QML Query Metamodel Language: It is a Knowledge Access
Language developed in DBE in order to provide uniform
access to various kinds of DBE knowledge.

Recommender A DBE (autonomous) Core Service that will provide users

(SMEs) with personalised knowledge by exploiting their
profiles
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Term Description

SDL Service Description Language: A MOF model (metamodel)

interface of a service

that provides technical description of the programmatic

Semantic Registry The component of the DBE Knowledge Base that hosts the
published services (in the form of Service Manifest
Documents).

Service Manifest (SM) The Service Manifest is a two-fold formal description of a

specific DBE Service, and contains both the models and data
(comprising both business and technological information) of
a single specific real word service owned by a specific SME.

SME Small and Medium Enterprise: Independent enterprise with

less than 250 dependent.

SR Semantic Registry: It is the component of the Knowledge

Base that hosts the service descriptions published in the DBE
environment and available for discovery and consumption.

SSL Semantic Service Language: A MOF-based language for

semantically describing SME services in DBE.

UML Unified Modeling Language: A method for specifying,
visualizing, and documenting the artefacts of an object-
oriented system under development; as well as for business

modelling.

XMl XML Metadata Interchange: An SMIF standard

specification based on XML.

XML eXtensible Mark-up Language. XML is a flexible way to

elsewhere.

create common information formats and share both the
format and the data on the World Wide Web, intranets, and
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7. Appendix A - The Query Formulator API

Interface 1IQueryFormulator

Title: QML Formulation API

Description: An API for formulating QML queries and Expressions (org.dbe.kb.qi)

Field Summary

static int AND

static int|OR

Method Summary

void | clearQuery(Q)
All the objects created so far by the formulator are clear

from the MDR Repository.
org.dbe.kb.metamodel .gml.co | formulateConstraint(java.util.Collection path,

ntextdeclarations. InvariantC | java.lang.String operation,
ontextDecl | jJava.lang.String value)

This method formulates a constrained OclExpression
from a Vector of Mof Classes, a string representation of an
operation, e.g. "=", and a String value.

org.dbe.kb.metamodel .gml.oc | formulateExpression(java.util._.Collection path,

I _.expressions.OclExpression java.lang.String operation,
jJava.lang.String value)

This method formulates a constrained OclExpression
from a Vector of Mof Classes, a string representation of an
operation, e.g. "=", and a String value.

org.dbe.kb.metamodel .gml.oc | formulateExpressions(java.util _Collection expresio
I _.expressions.OclExpression ns, int type)

Formulates a conjunctive or disjunctive OCL expression
org.dbe.kb.metamodel .gml.oc | formulateFuzzyExpression(java.util _Collection expr
I _expressions.OclExpression|s, double[] weights, int type)

Formulates a fuzzy conjunctive or disjunctive OCL

expression
org.dbe.kb.metamodel .gml.co getQuery(java.lang.String name,

ntextdeclarations.QueryConte org.dbe.kb.metamodel .qml.ocl.expressions.OclExpres
xtDecl |sion body, java.lang.String result)

Constructs QML expressions for fuzzy query

Class QueryFormulator
Title: QML Formulation API
Description: An API for formulating QML queries and Expressions (org.dbe.kb.qi)

D24.6: Query Formulator and Semantic Discovery Tool Final Release 32/39



DBE Project (Contract n° 507953)

Method Summary

void clearQuery()
Keeps track of all Objects created by the

formulator and clears every time needed.

void copyPackage(java.lang.String fromExtend,
java.lang.String toExtend,
javax.jmi.reflect.RefPackage fromPackage)
Copies one RefPackage from the MDR
extend to the toExtend.

org.dbe.kb.metamodel.gml.ocl.expressions.OclEx | formulateExpressions(java.util.Collection expresi
pression ons, int type)
Formulates a conjunctive or disjunctive OCL
expression

org.dbe.kb.metamodel.gml.ocl.expressions.OclEx |formulateFuzzyExpression(java.util.Collection e
pression xpresions, double[] weights, int type)
Formulates a fuzzy conjunctive or
disjunctive OCL expression

org.dbe.kb.metamodel.gml.contextdeclarations.Qu ' getQuery(java.lang.String name,
eryContextDecl org.dbe.kb.metamodel.gml.ocl.expressions.OclExp
ression exp, java.lang.String result)
Constructs QML expressions for fuzzy query

Class ModelQueryFormulator

Title: QML Formulation API

Description: An API for formulating QML queries and Expressions (org.dbe.kb.qi)
This class creates model queries.

Constructor Summary

ModelQueryFormulator(org.dbe.kb.metamodel .gml .QmIPackage gml)
Creates a new Query instance to be used later on.

Method Summary

org.dbe.kb.metamodel .gml .contextdecla formulateConstraint(java.util._Collection
rations. InvariantContextDecl | path, java.lang.String operation,
jJava.lang.String value)

Formulates a QML constraint

org.dbe._kb.metamodel .gml.ocl .expressi formulateExpression(java.util.Collection
ons.OclExpression| path, java.lang.String operation,
jJava.lang.String value)

Formulates a QML constraint

Class InstanceQueryFormulator
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Title: QML Formulation API

Description: An API for formulating QML queries and Expressions (org.dbe.kb.qi)

This class creates instance queries.

Constructor Summary

InstanceQueryFormulator(org.dbe.kb.metamodel .gml.QmlPackage gml)
Creates a new Query instance to be used later on.

Method Summary

org.dbe.kb.metamodel .qml.

C

ontextdeclarations. Invarian
tContextDecl

org.dbe.kb.metamodel .qml.

(0]

cl.expressions.OclExpressio

org.dbe.kb.metamodel .qml.

n

(0]

cl._expressions.OclExpressio

org.dbe._kb._metamodel .gml.

n

(0]

cl._expressions.OclExpressio

n

formulateConstraint(java.util_Collection path,
jJava.lang.String operation, java.lang.String value)

Formulates a QML constraint

formulateExpression(java.util.Collection path,
jJava.lang.String operation, java.lang.String value)

This method formulates a constrained OclExpression from a
Vector of Mof Classes, a string representation of an operation, e.g.
"=" and a String value.
formulateExpression(java. lang.String[] path,
jJava.lang.String operation, java.lang.String value)

This method formulates a constrained OclExpression from a
Vector of Mof Classes, a string representation of an operation, e.g.
"=" and a String value.
refinelnstanceQuery(org.dbe.kb.metamodel .gml.ocl .expr
essions.OclExpression hard,

org.dbe.kb._metamodel .qml .ocl .expressions.OclExpressio
n soft)

Class AdvancedQueryFormulator

Title: Advanced QML Formulation API

Description: An Advanced API for formulating QML queries and Expressions (org.dbe.kb.qgi.adv)

Field Summary
static int INSTANCE QUERY

static int MODEL_ QUERY
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Constructor Summary

AdvancedQueryFormulator(org.dbe.kb.metamodel .gml.QmlPackage gmlPackage,
int type)
Creates a new Advanced Query Formulator

Method Summary

org.dbe.kb.metamodel .gml .con ,
textdeclarations.QueryContext 9€tQuery(QueryExpr[] expressions)

Decl Creates and returns a QueryCoonextDecl class.

Template getTemplate()
Gets the template of the formulator.

void setTemplate(Template template)
Sets a template to the formulator

Class QueryExpr

Title: Advanced QML Formulation API

Description: An Advanced API for formulating QML queries and Expressions (org.dbe.kb.qgi.adv)
The objects of this class are actual query expressions

Constructor Summary
QueryExpr(

QueryExpr(java.lang.String operation, java.lang.String id,
jJava.lang.String value, double weight)

Creates a new Query Expression for a specific operation, template element id, value and
weight

Method Summary

java.lang.String getOperation()

java.lang.String getTemplateElementld()

java.lang.String getValue()

double getWeight()

void |setOperation(Java.lang.String operation)

void setTemplateElementlid(java.lang.String templateElementid)

void setValue(java.lang.String value)
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void | setWeight(double weight)

Class Template

Title: Advanced QML Formulation API

Description: An Advanced API for formulating QML queries and Expressions (org.dbe.kb.gi.adv)
This class denotes a reusable query component.

Constructor Summary
Template()

Method Summary

void addTemplateElement(TemplateElement te)
Adds a template element to the template

jJava.lang.String getDescription()
Gets the template's description

TemplateElement getTemplateElement(int index)
Gets the template Element at the specified index

jJava.util _Vector |getTemplateElements()
Gets a collection of the template elements

void setDescription(java.lang.String description)
Sets the template's description

Class TemplateElement

org.dbe.kb.qgi.adv

Constructor Summary
TemplateElement()

TemplateElement(jJava.lang.String id, java.lang.String path,
Java.lang.String type)

Method Summary

javax. jmi.model _.MofClass getContext()

java.lang.String getDelimeter()
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jJava.lang.String getld(Q

java.lang.String getPath()

java.lang.String getType(Q)

void setContext(javax. jmi.model .MofClass context)

void |setDelimeter(Java.lang.String delimeter)

void |setld(Java.lang.String id)

void setPath(java.lang.String path)

void setType(jJava.lang.String type)
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8. Appendix B — Register Discovery Tool API

This is an APl meant to be used by other eclipse plugins in order to register operations on the query
results. This API is already used by many DBE Studio plugins as “BML Editor”.

org.dbe.studio.tools.discovery
Class RegisterDiscoveryTool

public class RegisterDiscoveryTool
extends java.lang.Object

The RegisterDiscoveryTool class is a tool for other modules to communicate with the Formulator.
Other modules can register their proxy, in order Formulator not to search on a FADA server for
another one. They can also register an implementation of DiscoveryListener. The listeners are
invoked when user double clicks a result. Also the result is kept after user has pressed finish and
can be read asynchronously by the module whenever desired.

Field Summary

static int BML_MODELS TYPE
Used for only for BML models

static int | MODELS TYPE

Used for all Models is equal to BML_MODELS_TYPE | SSL_MODELS_TYPE |
SDL_MODELS_TYPE

static int|SDL_MODELS TYPE
Used for only for SDL models

static int SERVICES TYPE
Used for Service Manifests

static int SSL_MODELS TYPE
Used for only for SSL models

Constructor Summary

RegisterDiscoveryTool ()

Method Summary

static void |deregisterListener(java.lang.Class listenerClass)
deregisters a listener of type Class

static void deregisterListener(DiscoveryListener listener)
deregisters a listener

static java.util_Vector getListeners(int type)

static java.lang.Object getResult()
Gets the model id of the selected result.

static void registerListener(DiscoveryListener listener)
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Deprecated. Please use registerListener(DiscoveryListener,
String, ImageDescriptor,int)
static void |registerListener(DiscoverylListener listener,

jJava.lang.String message,
org.eclipse.jface.resource. ImageDescriptor image)

Deprecated. Please use registerListener(DiscoveryListener,
String, ImageDescriptor,int)
static void registerListener(DiscoveryListener listener,
java.lang.String message,
org.eclipse.jface.resource. ImageDescriptor image,
int type)
Register's a listener.

static void |setResult(java.lang.Object mid)
Sets the model id of the selected result.

org.dbe.studio.tools.discovery
Interface DiscoveryL.istener

public interface DiscoveryL.istener

The Discovery Listener. This listener is invoked when a user selects a result. You can register this
Listener at the RegisterDiscoveryTool class.

See Also:
org.dbe.dtool .RegisterDiscoveryTool

Method Summary

void | getResults(java.lang.Object modelld)
Overload this method to get the modellD of the model selected by the user.
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