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1 INTRODUCTION

1.1 WEB SERVICE PORTAL OF INDUSTRIAL SYMBIOSIS

This document examines in depth the design and implementation of the semantically
enriched web portal that enables participants to register and to participate in the 1S
ecosystem (Activity 2.4: Design and implementation of semantic web service portal).
The high level modules that materialize this aspect of functionality are the Information
Portal, the CRM, and the Search facility.

Before examining in detail the aspects of the platform that refer to Activity 2.4, it is
worth presenting the overall high level architecture and the consisting components of
the platform from a functional perspective.

1.2 HIGH LEVEL ARCHITECTURE AND COMPONENTS

Synergy
Tracking &
Reporting

Information Information
Management Portal

Semantic

Component Search Facility

Service Storage
Process Services (Metadata
(Scheduling Governance Repositories
! (Messaging, ESB, o
Workflow, etc.) Services Registry) eSymbiosis
gistry. Ontology, Logging)

Security Matching
(Authentication, Interests (via
authorization, Semantic

Audit Trail) Reasoning)

Utility (Document
Management /
Exchange)

Infrastructure Services

Web ! ) Resource
Database Workflow L Transaction Service
Access Control Application Management
Management Management X Management Management .
Services & Monitoring

Figure 1: High level architecture of eSymbiosis platform

The above diagram is a technical diagram based on a number of assumptions
following the SOA philosophy. It identifies mainly two categories of services:

1. Application Services and
2. (Platform) Core Services.
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These services use a number of Infrastructure services provided by the various
technologies that are used in the project, including semantic technologies (e.g. Jena),
RDBS (e.g. SQL Server), Communication (e.g. WCF) etc.

The high level functional components of the eSymbiosis platform are presented in the

diagram of Figure 1.
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The components and their services, as demonstrated in the above figure, are:

Figure 2: Functional components of eSymbiosis platform

1. Semantic Component

2. Information Portal

3. CRM
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4. Search Facility
5. Information Management
6. Synergy Tracking & Reporting

The current document focuses on the components of Information Portal, of CRM, and
of Search Facility. A more detailed analysis of the aforementioned components
follows.
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2 INFORMATION PORTAL

The Information Portal component includes all modules that support the eSymbiosis
Portal.

2.1 NEwWS ARTICLES

Using this module the user is able to publish and view news articles. News is
categorized using tags, so that users can browse directly to news relevant to a
particular subject area. The ability to publish items is controlled by the security
model.

An example of a News Atrticle is shown in Error! Reference source not found..

View Article

A Mews Article

Lorem ipsum dolor sit amet, consectetur adipiscing elit. Phasellus ac sodales turpis. Fusce eu orci id nulla porttitor convallis vitae quis libero. Sed vitae ligula
id nulla posuere sagittis sed non purus. Pellentesque porttitor nunc turpis, eget mollis neque. Quisque scelerisque posuere orci, in dignissim enim rhoncus in
Aliguam aliguam mattis vehicula. In aliguam nunc non purus venenatis porta. Mullam orci turpis, suscipit id ultrices id, venenatis non magna. Nunc sit amet
mattis quam

Lorem ipsum dolor sit amet, consectetur adipiscing elit. Phasellus pretium egestas semper. Aenean at imperdiet lorem. Donec vitae justo vel libero feugiat
tempor. Cras sit amet elementum nisl. Suspendisse potenti. Maecenas bibendum dolor nec neque tristique tristique. Duis at nunc ut sem sollicitudin
dignissim quis vel tellus. Vivamus a venenatis tortor. Vivamus sit amet elit purus, a euismod mi. Phasellus quis libero massa. In hac habitasse platea
dictumst. Mam eu nulla et lectus semper feugiat vitae id tortor

two
19/09/2011

energy reuse,symbiosis

esve=N

Figure 3: A sample News Article.

2.2 KNOWLEDGE BASE

The knowledge base includes a collection of the success stories of the project, which
are based on the case studies of completed synergies. The case studies are
generated by the system, (see the description of Error! Reference source not
found. below), with minimal input from the IS Practitioner, and can be used as a
reference point for the purposefulness of the overall project.

2.3 COLLABORATION

The system promotes the collaboration of participating organisations in multiple
ways. This dedicated collaboration component handles the communication of
participants or IS Practitioners that are cooperating within the context of a Synergy in
two ways (which are presented in the runtime context in the respective section Error!
Reference source not found.):

¢ Notification system, which informs the Organisation/IS Practitioner about
important changes of a Synergy that he/she is involved in.
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¢ Comments that the user provides for the other actors of the Synergy, in order
to coordinate activities or resolve potential pending issues. The other users is
notified about the new comments by notifications.

10
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3 CRM

The CRM functionality is focused on the management of:

e |S Practitioners

¢ Member Organisations
e Member Sites

o Contacts

o Users

Depending on the access rights for the management of the aforementioned entities,
the functionalites of CRM can be categorized into Public registration (for
Organisation/Site/Resource) and Administrator registration.

3.1 PUBLIC REGISTRATION

The CRS component provides a public registration functionality, which is used to
register as a member user and to define Organisations, Sites, and Resources. Each
organization has an online ‘record card’, which will display a wide range of
information about it, such as:

e Name

e Branch/Site

e Status (active member/dormant member/stakeholder etc.)

e Addresses (mail including postcode, email and web)

e Phone and fax numbers

¢ Region/area of Greece

e Associated matches

e Associated resources (haves/wants)

e Events which contacts within the organization have attended

¢ Recent activity (emails, documents, etc.) associated with the Organization

This organisation list provides live links to other details within the system. Lists of
synergies, matches, etc. also include hyperlinks to referenced information. A security
layer controls all access to the system’s information so that detailed information of a
commercial or confidential nature can be shared by an appropriate, controlled group
of users.

11
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eSymbiosSIS e

Dear John,

Please click the link below to verify your registration as Member at eSymbiosis:

hitp://devi .cimsuk.com/CLMS_eSymbiosis_2_0_pda_NewTheme/Forms/PersonEmailVerificationForm/\ValidateCode?code=AFOE7BS8BFOF

Your login information is provided below:

Username : jijsss123
Password - 1234
Thank you,

The eSymbiosis team

4/26/2013 10:54:41 AM Copyright 2011-2013 © eSymbicsis

Figure 4: Example of the verification email sent to a new registrant

First, the CRM component handles the registration of a new member. Then, the CRM
is responsible for the participant Organisation registration process. When a user first
creates an account, a confirmation email is sent to the user, containing a URL that
verifies the registration (see Figure 4). If the user accesses the link, the member user
account is verified and the user can log in to the platform. After logging in, the portal
allows the creation of a new Organisation under this user. As a consequent step, the
user adds the Site information that belongs to this Organisation and the resources
that are provided or requested by each Site. As the Site and Resource data need to
be recorded in the ontology of the Semantic Component, the CRS system
communicates via web services with the Semantic Component, to register the
relevant information and to acquire a summary of each property of the resource.
Communication with the semantic component is shown in the relevant sequence
diagram (the CRM invokes two services of the Semantic Component, to register Site
and Resource; the semantic component returns the stored resource summary by

Semantic
Component
I I
| Register Site > ]

in Ontology

Register Site Resource .

in Ontology

<— — — Receive Resource Summary= — — —L_|

Figure 5: The sequence diagram of CRM and Semantic Component communication

12
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invoking a service of the CRM).

The resource properties are provided by the semantic component in an xml string
(which is named resource summary), in order to maintain a dynamic list of properties
for each resource. An example of the resource properties xml is provided below.

<object xmIns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns" type="ResourceProducer">
<property name="confidentialityFlag" rdf:type="http://www.w3.0rg/2001/XMLSchema#boolean" >
False</property>
<output type="ResourceByType">
<property hame="haslInterval" type="Random">
<label xml:lang="el" >Tuxaio</label>
<label xml:lang="en">Random</label>
</property>
<property name="hasStorageMethod" type="Open_topped_tank">
<label xml:lang="en">0Open Topped Tank</label>
<label xml:lang="el">AvoixT Ae§apevi</label>
</property>
<property nhame="hasUnitOfMeasurement" type="m2">
<label xml:lang="en">Square metres (m2)</label>
<label xml:lang="el" >TeTpaywvikd Métpa (m2)</label>
<Iproperty>
<property name="hasPatternOfSupply" type="Seasonal">
<label xml:lang="el" >Emroxiakn</label>
<label xml:lang="en">Seasonal</label>
<Iproperty>
<property name="hasDeliveryMethod" type="Tipper">
<label xml:lang="en">Tipper</label>
<label xml:lang="el">Avarpemopevo Oxnua</label>
</property>
<property name="isBatch" rdf:itype="http://www.w3.0rg/2001/XMLSchema#boolean">
False</property>
<property name="deliveryCapability"
rdf:type="http://www.w3.0rg/2001/XMLSchema#boolean" > True</property>
<property name="validFrom"
rdf:type="http://www.w3.0rg/2001/XML Schema#date" >2012/12/03</property>
<property name="validTo"
rdf:type="http://lwww.w3.0rg/2001/XML Schema#date" >2012/10/03</property>
<property name="hasName"
rdf:type="http://www.w3.0rg/2001/XMLSchemat#string" >ResourceNamel</property>
<property name="hasQuantity"
rdf:type="http://www.w3.0rg/2001/XMLSchema#float" >3</property>
<property name="isHazardous" rdf:type="http://www.w3.0rg/2001/XMLSchema#boolean">
True</property>
<property name="hasQuantityType" type="Solid">
<label xml:lang="el" >Z1eped</label>
<label xml:lang="en">Solid</label>
</property>
<property name="needsSpecialHandling"
rdf:type="http://www.w3.0rg/2001/XMLSchema#boolean" >True</property>
<property name="hasStorageCapacity"
rdf:type="http://www.w3.0rg/2001/XMLSchema#float" >34 </property>
</output>
</object>

Each property has an XPath element, in order to extract the particular property’s
value from the xml of the resource summary. In this way, a dynamic set of properties
can be provided for each resource by the semantic component. Moreover, the
resource and its properties are maintained only in the Semantic Component and any
changes are replicated to the other related components that need to access the
resource details. The list of the resource properties is maintained by the
administrator, within the eSymbiosis platform, with a user-friendly interface (see
Figure 7 and Figure 6).

13
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In addition, a member of an Organisation can invite other users in the same
Organisation (i.e. an Organisation can be managed by multiple users). The process
is as follows: the member user sends an invitation to a person using the platform; the
invitation recipient receives an email with a unique registration URL; if the user
proceeds to clicking the URL and filling the requested user account data, a new
member is added as representative of the Organisation. Moreover, the Organisation
user can review at any time the status of the sent invitations from the respective web
form My Invitations of the system.

14
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List of Resource Properties
& 2 2 [E "3 Default View ] @ R
Show rows Page of 1 Total Records 19 @ Modify
[Drag columns here to group]
Property : Is Visible (in Is Visible (in Display Order
T ‘ MName (Greek) ‘ Name (English) ‘ XPath search results) summary) Index -
1 483 Tomog Type Jobject -1 |l
. Iinode()[local-name()=input’ or local-
2 e Meprypags LESEILIET name()=output’ or local-name()=input’[1] L
3 20 Ovopa MName /fobject//property[@name="hasName] 1
Internal name of =
4 2 Ecwrepikd Ovopa the semantic lfobject/@type 2 I
concept
Evaptn Start of I " - .
5 15 PO s— availability /fobject//property[@name="validFrom’] 3
Angn ilability /object// =validTo"
6 16 Jc o — End of availability {/object//property[@name="validTa] 4 B
Aapabpiopiveg Confidential jT— - -
i 17 MAnpogopleg Information /fobject//property[@name="confidentialityFl: 5
8 2 Emphapig Hazardous /iobject//property[@name="isHazardous’] 6
Kpeideran 1Bk Needs Special . . . _—
g 27 Xelpiau6 Handling object//property[@name="needs SpecialHz 7
AuvardTnTa Delivery Hobisct) -
10 25 TapdBoonc Capability Ifobject//property[@name="deliveryCapabilit 8
11 29 Tpdtog Napéddoong Delivery Method  /fobject//property[@name="hasDeliveryMetk 9 -
< 1 |

Figure 7: The list of defined resource properties (accessible only by administrator)

Edit Property

Property Info

Property Id
MName (Greek):
MName (English):

XPath:

Appear in summary:

Appear in result list:

Display Order:

2 Creation Date 25/04/2013

Ecwrepikd Ovopx
Internal name of the semantic concept

HHuobject/@type

O

2

Figure 6: Editing a resource property (accessible only by administrator)

3.2 ADMINISTRATOR REGISTRATION

The registration of Administrators and IS Practitioners is done only by the
Administrator, for security purposes. Thus, the CRM component also offers the
functionality of registering new IS Practitioners in the system and for assigning the
regions for the IS Practitioners. In more detail, these two processes are explained

below.

3.2.1 PRACTITIONER REGISTRATION

15
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The Administrator registers a new IS Practitioner by completing the respective form,
which contains the person details, as well as the credentials for logging into the
system. The process that is followed after the Administrator registers someone as a
Practitioner is similar (the user is notified by an email, which contains the registration
link — see Figure 4). After the new Practitioner user clicks the link, the registration is
completed and the user can log into the system with the provided username and
password.

3.2.2 ASSIGNMENT OF REGIONS TO PRACTITIONERS

The Administrator is also responsible for assigning regions to IS Practitioners. A
region can have multiple Practitioners and one Practitioner can be responsible for
multiple regions. The relevant functionalities are provided in separate tabs and are
listed below:

o Assignments by Region: is this tab, the Administrator can view a listing of all
regions and the assigned Practitioners for each region. From this tab, the
Administrator can also unassign a Practitioner from a region.

e Assignments by Practitioner: from this tab, the Administrator views a listing of
all Practitioners, with the Regions that are assigned to each one. The
Administrator can unassign a region from the selected practitioner and can
block/unblock the access of the specified Practitioner to the portal.

e Create New Region: from this tab, the Administrator can register a new region
into the system, by specifying its geographical data.

4 SEARCH FACILITY

This is the starting point for many users of the system once they have completed the
registration process. It provides a quick way of finding contacts, companies, resource
matches and any of a wide range of predefined types of information. Typical
searches might include such examples as:

e search for (Matches) in (Central Greece) in the last (month) containing (*text*)
e search for (Contacts) in (all) in the last (month) containing (*text*)
e search for (documents) in (Viotia) in the last (week)

From the search results list, users will be able to select individual items as links to
detailed records.

4.1.1 SEARCH FOR RESOURCE MATCHES

16
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An important functionality of the search component is the resource match
functionality, which is the first step to a synergy creation.

Semantic

Search

facility Component

|
1

—Get Potential Matches for Resource%l

-<— — — —Return list of matches — — — —

Figure 8: The sequence diagram of searching for compatible resources

There are two ways that potential matches for a selected resource can be identified:

¢ By semantic relevance of the resources (the Semantic Component calculates
and returns a relevance value, i.e. a number that indicates compatibility of the
two resources based on reasoning)

e By specific criteria that the user submits

The resource matches are managed by the Semantic component and more precisely
by the dedicated Matches ldentification module that directly communicates with the
Reasoning Engine. From a technical perspective, the Search Facility component
receives the potential matches’ list from the Semantic Component via a web service.
As analysed in the relevant section (see Section CRM), the returned resources have
a dynamic list of properties, provided from the semantic component in xml format.
The user can select one of the returned matches in order to initiate a new synergy, if
the user considers this matched resource as compatible. This user action starts the
synergy lifecycle, which is managed from this step on by the dedicated component
(see Section Error! Reference source not found.).

17
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S5 TECHNICAL ARCHITECTURE AND DESIGN

In this section, we analyze in depth the technical architecture of the eSymbiosis
platform, in terms of architectural design, design patterns used for the materialization
of the platform, and technologies on which the implementation was based.

5.1 IMPLEMENTATION STRATEGY
The eSymbiosis platform follows a three-tier architecture:

o the first tier is the client workstation that accesses the application from a web

browser;
¢ the second tier is the web server and can be further decomposed into 4 layers:

Client

Browser

Web Server

Presentation

UI Components UI Process Components

services

Service Interface UI Message Types

Business

Business Entities Business Workflows Business
Components

ta
Data Access Data HelpersUtilities Service Agents
Components

Figure 9: Technical Architecture of the eSymbiosis platform
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Presentation (for accepting user input and managing the user interface content
that is sent to the client application), services (implements the interfaces and
messages that expose the core processes of the eSymbiosis platform to the
external components), business (implements the core functionality of the
system, and encapsulate the relevant business logic), and data layer (provides
access to data that is hosted within the boundaries of the system, and data
exposed by other back-end systems);

¢ the third and final tier is the database server, which directly writes/reads the
eSymbiosis data entries stored in the corresponding database.

19



Design and implementation of semantic web service portal

5.2 ARCHITECTURAL PATTERNS

The implementation strategy uses a number of architectural patterns, as the following
diagram displays.

Form based User Interface

Presentation

Bound Data Control Template View Supervising
Controller (MVF)

Business

Domain Model Functional Uinit of Waork
Decompaosition
Data
Data Mapper Repository

Data

Tables and Views

Figure 10: The design patterns that are used

For each of the three tiers presented in the previous Section (see Implementation
Strategy), the respective Architectural Patterns are selected to define a best-practice

20
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approach that will guide the actual implementation. A summary of the important
points that the Architectural Pattern diagram demonstrates is the following:

User Interface processing is handled by a Supervising Controller pattern.

The Template View pattern is used to define a common look and feel.
Controls are bound to objects that contain data.

The business layer uses a Facade pattern to implement a message-based
interface between the presentation and business layer.

The Domain model pattern is used to model the application domain.

The Unit of Work pattern is used to keep track of everything you do during a
business transaction that can affect the database. When you're done, it
figures out everything that needs to be done to alter the database as a result
of your work.

A Repository pattern is used to access the Data Mapper entities.

A Data Mapper pattern is used to map domain entities to the database
schema and make the Domain Model persistence ignorant.

These patterns are described in more detail in the following sections, where they are
categorized according to the tier and the layer they refer to.

5.2.1 WEB SERVER — PRESENTATION LAYER

Supervising Controller

User Interface
processing is
divided into three
separate roles.

The web page

handles requests
and passes them
off to a controller

M-V-P do not
depend directly on
each other
(Dependency
inversion)

Template View

An ASP.NET
Master page is
used to provide a
common look and
feel.

ASP.NET pages
focus on content
that is specific to
each page

Bound Data Control

ASP.NET Server
and User controls
are bound to
business entities
returned from the
business layer.

The three roles are Model, View, and Presenter. The Model represents data,
the View represents the user interface, and the Presenter is responsible for
processing requests.

Requests are sent to the View (web page), which then passes control to a
provider that is responsible for initializing the Model, returning control back to
the View, or passing control on to a different View.

M-V-P do not depend directly on each other. Instead, they depend on
interfaces (e.g. IView, IPresenter)

Common elements such as background, page layout, menus, header, and
footer are defined in the master page.

Each page is associated with the master page, which renders the common
content. As a result, the page only needs to contain user interface elements
that are not common across all pages.

Business entities returned from the business layer can be bound to web
controls, which will use data from the entity when rendering the display.

21
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5.2.2 WEB SERVER — BUSINESS LAYER

Domain Model

The domain
model is
comprised of
POCOs (Plain
Old CLR Objects)

POCOs also
contain domain
logic.

The POCOs are
completely
Persistence
Ignorant (PI)

Unit Of Work

The Unit of Work
keeps track of
changes during a
business
operation, and
saves the
changes to the
database.

Used for business
operations that
need to be
executed as a
single unit.

Can also be used
to manage
context
information.

The Domain Model consists of POCOs that are related and fully describe the
application domain. POCOs are "...ordinary classes where you focus on the
business problem at hand without adding stuff for infrastructure-related
reasons. ... The classes should focus on the business problem at hand.
Nothing else should be in the classes in the Domain Model." (Nilsson, 2006)

The POCOs also have methods that implement the business logic.

This allows us to :
e Design the Domain Model independently from the Database Model.
e Design, build, and test any business logic relatively independently of
the database and the persistence infrastructure code.

When you're pulling data in and out of a database, it's important to keep track
of what you've change. Similarly you have to insert new objects you create and
remove any objects you delete.

You can change the database with each change to your object model, but this
can lead to lots of very small database calls, which ends up being very slow.
Furthermore it requires you to have a transaction open for the whole
interaction, which is impractical if you have a business transaction that spans
multiple requests. The situation is even worse if you need to keep track of the
objects you've read so you can avoid inconsistent reads.

A Unit of Work keeps track of everything you do during a business transaction
that can affect the database. When you're done, it figures out everything that
needs to be done to alter the database as a result of your work.

Within the Unit of work operation all changes a tracked, one or more business
operations are performed, and the changes are only propagated to the
database depending on the outcome of the business operations.

This pattern can be used to implement a single point of entry for each request
where context can be initialized and used throughout the request processing.

Functional Decomposition

Business
Processes are
implemented
using the
Functional
Decomposition
pattern. Each
process is broken
down to sub-
processes and
modeled using
IDEFO models.

A function is achieved by a sequence of sub-functions.

A combination of a super-function and its sub-functions is called a functional
decomposition pattern. Its definition consists of a super-function, sub-functions,
functional relations among sub-functions, and behavioral conditions. These
functions are described in terms of the functional concepts.

For example, a super-function “heat object” has two sub-functions; “generate
heat” and “give heat”. There should be a proportional-type functional relation
among them. The behavioral condition is that the objects receiving the heat are
identical. In general, a function has some functional decomposition patterns to
achieve it.

A super-function is decomposed into sub-functions by specifying something
related to the ways to achieve it. (In the task context of the functional hierarchy
understanding, the reverse operation of the functional decomposition, the
information is lost.) According to what is specified, we can categorize the
functional decomposition patterns as follows (the notation of the examples in
the list is that super-function — sub-function + sub-function2, if any):
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5.2.3 WEB SERVER — DATA ACCESS LAYER

Repository

A repository
provides an in-
memory
representation of
domain entities.

A repository
provides clean
separation
between layers.

Criteria objects
can be used by
the repository to
generate
database queries.

Data Mapper

Impedance
mismatch

between the
Domain Model
and relational data
require mapping
layer.

In systems with a complex Domain Model, it can be worthwhile to build
another layer of abstraction over the mapping layer where query construction
code is concentrated. This becomes more important when there are a large
number of domain classes or heavy querying. In these cases particularly,
adding this layer helps minimize duplicate query logic.

A Repository encapsulates the set of objects persisted in a data store and the
operations performed over them, providing a more object-oriented view of the
persistence layer.

Repository also supports the objective of achieving a clean separation and
one-way dependency between the domain and data mapping layers.

In cases where you have multiple complex queries to retrieve an entity, a
criteria object can be used to define selection criteria that are passed into a
single get operation.

There are several factors that cause a mismatch between object and relational
database structures. As a result, a mapping layer can be used to map object
structures to database schemas. This allows developers to perform operations
against the objects without having to know the database schema.
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5.3 TECHNOLOGIES

In this Section we present how the aforementioned Architectural Patterns are
replaced with technologies, interfaces, or objects, on the actual implementation level.

Windows, Linux, Mac, Os

Explorer, Chrome, Safari, Firefox

—

Presentation

ASP.NET Controls ASP . NET Master Supervising
Pages Controller (MVF)
Business
POCO/IPOCO IDEFQ Models MHibernate Sessions
Data
MHibernate Repaository Objects

SS0L Server 2008 R2

MDB files

Figure 11: The technologies used for each tier of the eSymbiosis platform

The following is a summary of the technologies, interfaces or objects shown above:
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Any web browser can be used for accessing the eSymbiosis platform (IE,
Firefox, Chrome, Safari).

MVP libraries are used to implement the Model-View-Presenter pattern.
ASP.NET Master Pages are used to define a Template View.

ASP.NET Page, Server, and User controls are used to define the user
interface.

Ajax technologies are used to provide a richer user experience.

POCOs are used to implement the Domain Model.

Repository objects are used to provide a data access interface.

NHibernate is responsible for mapping the Domain Model to the database
schema.

Mapping xml files are used to provide Domain Model’s mapping information to
NHibernate.

The database used for this implementation is the Microsoft SQL Server 2208
R2.

5.3.1 WEB SERVER — PRESENTATION LAYER

Technology Example

Description

MVP

Events in the protected override void OnInit(EventiArgs e)

view, ASP.NET {

Page, are base.OnInit(e);

passed onto the presenter = new CustomerPresenter(this, new CustomerController());

presenter, which = 1

is responsible for

processing protected override void OnLoad(Eventirgs e)
actions from the {

view. base.OnLoad(e);
action = GetFormArgument(“action”);
requestedEditCustomerCustomerID = Request.QueryString["ID"];
if(!IsPostBack)
1
presenter.OnViewInitialized(};
¥
presenter.0OnViewLoaded();
h
The presenter public woid OnViewLoaded()
class is 1
responsible for /{Add handlers to View Events
interacting with a view.ControlChanged += view_ControlChanged;

controller, which
then interacts
with the business
layer. Operations
in the presenter
are associated

view.cmdCustomerSaveClicked += wview_cmdCustomerSaveClicked;
view.cmdDeleteCustomerClicked += wiew_cmdDeleteCustomerClicked;
view.CustomerTypes_DataBound += view CustomerTypes DataBound;
view.CustomerTypes PreRender += view CustomerTypes PreRender;
Performaction(view.RequestedAction);

with events from ¥
the view to
perform different

actions.
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private void PerformAction(string action)

1
try

{

string acticnresponse;
LogEntry log = null;
switch (action)

1

case "EditCustomer™:

if (!view.UserRoles.Contains("Administrator™))

1
}

lapply security and log action|

view.SetPageTitle("RES_PAGETITLE_EditCustomer™};
actionresponse
= controller.EditCustomer (view.RequestedEditCustomerCustomerID,
view.UserRoles.ToArray()},
view.UserHostAddress,
view.UserName);

PopulateView(controller.Customer);

public veid EditCustomer(object RegquestedCustomerID,
string[] Roles,
string UserHostAddress,
string UserName)

1
try
{
[apply Security pelicy and log action|
Repository repository = new Repository();
Customer = repository.GetCustomer(RequestedCustomerID.ToString());
¥
catch(Exception)
1
// Rethrow
throw;
¥
}
ASP.NET Master Page
An ASP.NET A common use of the Master Page is to define the layout for all pages of the application. This

Master Page is | approach provides a consistent look and feel across the web site.
used to define a
common layout.

Menus are Instead of using User controls for common menus they are defined directly in the Master Page.
defined in the
Master Page.

ASP.NET Page, User and Server Controls

ASP.NET Page | The ASP.NET page control is used to render an HTTP page that will be sent back to clients.
controls are used

to define each

page of the web

application.

ASP.NET User | ASP.NET user and server controls are used to generate HTML interface elements, such as INPUT,
and Server that are used to provide a user interface into the application.

controls are used

to provide the

interface

26



Design and implementation of semantic web service portal

Ajax ASP.NET’s Update panel Control is used to provide the user with a richer Ul experience.
technologies are
used for a richer
user experience.
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5.3.2 WEB SERVER — BUSINESS LAYER

Technology Example
Description

Domain Model

The Domain public class Region : IMotifyPropertyChanged, ICloneable
Model is 1

implemented as #region Region's Fields

POCOs which

[DataMember(Name="RegionID™}]

are completely . , .
private int regionID;

persistence

ignorant.
[DataMember (Name="RegionDescription™}]
private string regionDescription;
#endregion

#region Region's Properties
public wirtual int RegionID

1
get
1
return regicnID;
¥
set
1
regionID = value;
OnPropertyChanged("RegionID");
¥
b
public wirtual string RegionDescription
1
get
1
return regiocnDescription;
¥
set
1
reglonbDescription = wvalue;
OnPropertyChanged("RegionDescription™);
¥
b
#endregicon

|Regi:n'5 Participant P’:pe*tieﬂ

|IH:ti:yP’:pE’tthanged FETbE’ﬂ

[Implementation of ICloneablel

} //Class: Region
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POCOs also
contain domain
logic.

IDEFO Models

public class InventoryTransacticn : INotifyPropertyChanged, ICloneable

{

[fnventoryTransaction's Fields|

|Inuentc’yT’an5acticn'5 P’cpe*tieﬂ

|Inuentc’yT’an5acticn'5 Participant P’cpe*tieﬂ

Constructors

|IHctifyP’cpE’tthanged HEWhE’ﬂ

#region Business Logic
private decimal UpdateDebit(decimal walue)

1
if (this.inventory == null)} return wvalue;
this.inventory.Balance = this.inwventory.Balance - this.debit;
this.inventory.Balance = this.inventory.Balance + wvalue;
return value;

b

private decimal UpdateCredit(decimal walue)

1
if (this.inventory == null) return wvalue;
this.inventory.Balance = this.inventory.Balance + this.credit;
this.inventory.Balance = this.inventory.Balance - wvalue;
return value;

b

#endregion

hwplewentaticn of I[lcneahlﬂ
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Multiple
business
operations that
need to be
included in a
transaction are
combined in a
single operation
exposed by a
business
process object
that is defined
in an IDEFO
model that
implements the
Functional
Decomposition
pattern.

The Workflow
engine then
executes the
operations in a
single
transaction

Unit Of Work

4 ResoureeMatch »

% Synemield

Craate Syrergy
NewSyneny

Load Synergy

Losded Synergy

4 Synemy

Save Synergy

& Existing Synergield

h

AL

¥

£ Input2

Delete Synemgy

Ad

Dicticnary<string, object> inputs = new Dicticnary<string, object>(};
RequestParameters reqparams
= new RequestParameters

1

b

Action = RequestedAction.ExecuteProcess,
serviceld = "Customer.SaveCustomer”,
Roles = Roles,

RequestSourcelp = UserHostaddress,

User = UserMame

inputs.Add("Customer™, Customer);

Response response
= CLMS.WorkflowEngine.WorkflowEngine. AcceptRequest(reqparams, inputs);

Customer=(B0.Customer)response.Outputs["PersistedCustomer™];
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Business public woid SaveProductCategory(NWS.BO.ProductCategory productcategory)
operations that | {

need to be if(productcategory == null)

included in a 1

transaction are

handled by the throw new ArgumentNullException("productcategory™,

"Mo ProductCategory was specified.™);

Unit of Work
pattern. b
using (TransactiocnScope scope
= new TransactionScope(TransactionScopeOption.Required))
1
UnitOflork.CurrentSession. SaveOrUpdate (productcategory);
UnitOfork.Current.Flush();
scope.Complete();
¥
¥
Unit of Work This approach allows you to maintain context with one object while processing a long business

can be used to | operation. This ensures that all updates to business entities are saved when the operation is
initialize a data | completed. The context is the NHibernate session object and Unit Of Work takes care of holding that

context that context until the long operation is completed.

spans across if (UnitOfllork.IsStarted &% UnitOfllork.InLongConversation)
multiple I

requests.

UnitofiWork.EndLongConversation();
UnitOfWork.CurrentSession.Clear();

¥

UnitOfork.startLongConversation();
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5.3.3 WEB SERVER — DATA ACCESS LAYER

Technology
Description

Example

Repository Object

The repository | Parent objects represent the top level object in a in a group of objects that are related.

contains
methods for
each parent
business
entity in the
Domain
Model

For objects
that can be
retrieved
using multiple
complex
queries
generic
methods are
supplied by
the repository
which accept
criteria
expressed in
Ling.

public class Repository

: IRepository

#region Implementation of IRepository

#regicn ProductCategory Methods

public NWS.BO.ProductCategory GetProductCategory(int CategnryIDj[:]
public woid
public woid
public woid
#endregion

SaveProductCategory (NWS.BO.ProductCategory productcategoryj
UpdateProductCategory (NWS.BO.ProductCategory productcategory)
DeleteProductCategory (NWS.BO.ProductCategory productcategory)

lcustomerTvoe Methods

public List<T>

public List<T>

public List<T>

public List<T>

NHibernate Mapping Files

Get<T>({Expression<Func<T, bool:> predicatejlzl
Get<Tr(Expressicn<Func<T, bool>> predicate,
int startRowIndex,
int pageSize,
Dictionary<Expression<Func<T, IComparable>>, bool> orderBy,
ocut int tutalRecordsjEl

Getall<T>().. |

GetAll<T>(int startRowIndex, int pageSize, out int totalRecnrdst
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XML files <hibernate-mapping xmlns="urn:nhibernate-mapping-2.2"
provide schema="CLMSApps_NWSample Alpha Morthwind.dbo™
mapping default-lazy="true"

information of auto-import="false"

the Domain assembly="Nus.B0"

model namespace="NWS.B0">

PO_COS to <class name="Region™

NHibernate. “n

table=""Regicn
<l-- Key --2
¢id name="RegionID"
column="RegicnID"
type="Int32">
<generator class="assigned" />
</fid>
<!-- Properties --»
<property name="RegionDescription”
column="RegicnDescription™
type="String" />
¢!-- Relationships --»
<bag name="territories"
access="field"
inverse="true"
cascade="all-delete-orphan™
<key column="RegiocnID"
foreign-key="Region_To_Territories™/>
<one-to-many class="Territory" />
</bag:
</class>
</hibernate-mapping:

*
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5.4 DATABASE SCHEMA

FI FK dbo Syneraies dbo Of es5
SynergyComments Synergies OntologyResources
7 Commentld 7 Synergield % OntologyResourceld
CommentText CreationDate OntologyInstanceld
CreationTime IsCompleted Name
CreatedBy SynergyCurrentStatus Siteld
DbTimestamp FK_dbo_SynergyComments_dbo_Synergies DbTimestamp XmiDescription
Synergyld e isBlocked IsLocked
FirstReadyToProceed
SecondReadyToProceed
[Relevance]
FirstResourceld2
FK_dbo_SynerayMetricsTbl_dbo_Synercies SecondResourceld2 CaseStudies
N oo _ 7 CaseStudyld
SynergyMetricsTbl isCancelled DateCreated
7 SynergyMetricsld ReasonForBlocking
BusinessesAssisted BlockingReason CreatedBy
JobsCreated CurrentCommentld Title
§ Summary
JobsSafeguarded CompletionDate FK_dbo_ CaseStudies_cbo_Synercies
" AttachmentDoc
NewBusinessesCreated
NewBusinessesSurviving DoTimestamp
TrainingOutcomes Synergyld
CO2Reduction
HazardousWasteReduction Sites
MaterialDiverted ¢ Steld
WaterSavings SteName
VirginMaterials N . ot
- Organisation Organisationld
AdditionalSales % Organisationld ~ ISPractitionerld
CostSavings OrganisationName SitePostCodeld
Privatelnvestment OrganisationWebAddress SiteSICCode
DbTimestamp OrganisationNotes SiteSectorld
Synergyld OrganisationDateAdded SiteAddress
Organisationld FK_dbo_SynergyMetricsTbl_dbo_Organisation CreatedByUserld SitePostalCode
isVerified i OrganisationAFM SiteTown
isFinalised 9 FK_dbo_Sites_dbo_Organisation
isFinalis NumberOfEmployees SiteCounty
Turnover SiteCountryld
DbTimestamp v SiteTelephone
SiteFax
SiteWebAddress
SiteNotes
SiteDateAdded
Latitude
Longitude
OntologyOwnerId
Organisationld1

Figure 12: Database schema of main eSymbiosis tables

The main tables of the database tier for the eSymbiosis application are
interconnected as shown in the relevant diagram, above.
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Synergy

e,

Name

Synergield
CreationDate
IsCompleted
SynergyCurrentStatus
DbTimestamp
isBlocked
FirstReadyToProceed
SecondReadyToProceed
Relevance
FirstResourceld2
SecondResourceld2
isCancelled
ReasonForBlocking
BlockingReason
CurrentCommentld

CompletionDate

Organisation

e,

Name

Organisationld
OrganisationName
OrganisationWebAddress
OrganisationNotes
OrganisationDateAdded
CreatedByUserld
OrganisationAFM
NumberOfEmployees
Turnover

DbTimestamp

Data Type

int

datetime

bit

int

timestamp

bit

bit

bit
decimal(18,8)
int

int

bit
nvarchar(500)
int

int

datetime

Data Type

int
nvarchar(255)
nvarchar(50)
nvarchar(max)
datetime
nvarchar(50)
int

int
decimal(18,2)

timestamp

35

Max Length
(Bytes)

4

8

Max Length
(Bytes)

4
510
100

max

100

Allow Nulls  Identity
0 1-1
U
0
0
[

0
]
0
U
0
U
0
U
0
]
U

Allow Nulls  Identity
0 1-1
0
H
J
[

U
H
J
[

H
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Synergy Metrics

Max Length
Name Data Type (Bytes) Allow Nulls Identity
@, SynergyMetricsld int 4 B 1-1
BusinessesAssisted int 4 ]
JobsCreated int 4 u
JobsSafeguarded int 4 u
NewBusinessesCreated int 4 H
NewBusinessesSurviving int 4 ]
TrainingOutcomes int 4 o
CO2Reduction decimal(8,2) 5 H
HazardousWasteReduction decimal(8,2) 5 0
MaterialDiverted decimal(8,2) 5 H
WaterSavings decimal(8,2) 5 H
VirginMaterials decimal(8,2) B H
AdditionalSales decimal(18,2) 9 0
CostSavings decimal(18,2) 9 H
Privatelnvestment decimal(18,2) 9 [
DbTimestamp timestamp 8 ]
Synergyld int 4 0
Organisationld int 4 B
isVerified bit 1 0
isFinalised bit 1 B

36



Design and implementation of semantic web service portal

Site
Name
@ Siteld
SiteName

ISPractitionerld
SitePostCodeld
SiteSICCode
SiteSectorld
SiteAddress
SitePostalCode
SiteTown
SiteCounty
SiteCountryld
SiteTelephone
SiteFax
SiteWebAddress
SiteNotes
SiteDateAdded
Latitude
Longitude
OntologyOwnerld

Organisationldl

Case Study

e,

Name
CaseStudyld
DateCreated
CreatedBy
Title

Summary
AttachmentDoc
DbTimestamp

Synergyld

Data Type

int
nvarchar(255)
int

int
nvarchar(50)
int
nvarchar(255)
nvarchar(50)
nvarchar(50)
nvarchar(50)
int
nvarchar(50)
nvarchar(50)
nvarchar(50)
nvarchar(256)
datetime
decimal(10,6)
decimal(10,6)
nvarchar(200)

int

Data Type

int

datetime
nvarchar(100)
nvarchar(1000)
nvarchar(max)
nvarchar(500)
timestamp

int

37

Max
(Bytes)

4

510

100

510
100
100

100

100
100
100

512

400

Max
(Bytes)

4
8
200
2000
max

1000

Length

Length

Allow Nulls

N e e e I I I Y O O

Allow Nulls

OO0 O oo o g0

Identity

1-1

Identity

1-1
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Synergy Comments

e,

Name
Commentld
CommentText
CreationTime
CreatedBy
DbTimestamp

Synergyld

Data Type

int
nvarchar(1000)
datetime
nvarchar(100)
timestamp

int

38

Max
(Bytes)

4

2000

200

Length

Allow Nulls

0O O o o o

Identity

1-1



Design and implementation of semantic web service portal

5.5 DomAIN MODEL

In this section we present a number of the most important Business Objects of the
eSymbiosis platform.

5.5.1 ORGANISATION

The business object Organisation represent a member of the eSymbiosis ecosystem
that either has resources to offer (“haves”) or requests resources of other participants
(“wants”). An organization has multiple member sites, which need or produce the
relevant resources. From the usability point of view, the organization is represented
by a user, who accesses the relevant functionalities of the platform.

Organisation (State Class) 2

= Attributes

0 Organisationld: int

il OrganisationMame : string

i Organisation\WebAddress: string

0 CrganisationNotes: string

@ OrganisationDateAdded : DateTime

@ CreatedByUserld: string

@0 NumberOfEmployees: int

@l Turnover: decmal

@) DbTimestamp: byte[]

@,J Sites: Site

lﬂJOrganlsahonCDntact: OrganisationContact
@JOrganlsahonAddrass: OrganisationAddress
F],-J Notification : MemberNotification

L’],-J SynergyMetrics: SynergyMetrics

1

0.1

OrganisationAddress (State Class)|%

=l Attributes

710 AddressId:int

@ Address: string

@ PostalCode: string

@0 Town: string

0 County: string

Wl Country: CountryInfo

1 DbTimestamp: byt=[]
lﬂ,-JOrganisaﬁon : Organisation
lﬂ,-JCusmmer: Customer

0.1 OrganisationContact (State CIass)‘R

= Attributes

@ Contactld:int

(0 ContactTitle: string

0 ContactFirstMame : string
il ContactLastMame: string
0 ContactTelephone : string
(1 ContactEmail: string

(1 DbTimestamp: byte[]

ﬂJ Organisation : Organisation

Site (State Class) =
5 Site

= Attributes

P Siteld: int

@ 5iteSICCode : SICCodelnfo
i SiteAddress: string

W SitePostalCode : string

W SiteTown : string

i SiteCountry : CountryInfo
Wi SiteTelephone:: string

il SiteFax: string

i SiteWebAddress: string
@0 SiteMotes: string

@0 SiteDateAdded: DateTime
@ SiteSector : SectorInfo

@l SiteMName : string

@l SiteCounty : string

@ Latitude: dedimal

@ Longitude: decimal

1 OntologyOwnerlId: string
@ ResourcesTable: string

@ ResourcesTableHeader: string
LﬂJOrganisaﬁon: Organisation
@J Region: Region

@J SiteContacts: SiteContact
@'.JISPractﬁoner : [SPractitioner
@'.J Resources: Resource

CountryInfo (Value Class)%
S Site

- = Attributes
i3 Countryld:int
@1 1S0Code: string
@l Name: string

Figure 13: The domain model of the Organisation business object
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55.2 SITE

The Site business object represent an industrial unit of the eSymbiosis ecosystem,
which belongs to one particular Organisation. The site also belongs to a specified
region and an IS Practitioner is responsible for facilitating the synergies that the Site

is involved into.

Site (State Class) =

o Attributes

P Siteld: int

1 SiteSICCode: SICCodelnfo

4 SiteAddress: siring

1 SitePostalCode : string

0 SiteTown : string

40 SiteCountry : Countrylnfo

{1 SiteTelephone : string

i SiteFax: string

1 SiteWebAddress: string N
@0 SiteNotes : string

01 SiteDat=Added : DateTime
0 SiteSector : Sectorinfo

1 SiteName:: string

U SiteCounty: string

@0 Latitude: decimal

@0 Longitude : decimal

01 OntologyOwnerld: string

@ ResourcesTable: string

& ResourcesTableHeader : string
EJiRegion: Region
EJisiteContacts: SiteContact
EJi1sPractitioner: ISPractitioner
EJdResources: Resource
ergamsaunn : Organisation

SectorInfo (Value Class) (2]

= Attributes
@ Sectorld: int
@l SectorName: string

SICCodeInfo (Value Class)(2)

=l Attributes

@ 5ICCode: string
@3 Name: siring

@0 Description: string

Region (State Class) B
% Region

= Attributes
@aRegionld:int

@ORegioname : string

@0 Latitude: decimal

@0Longitude : decimal
[J15PractitonerRegion: I5PractitionerRegion

-

SiteContact (State Class) 2
H SiteContact

= Attributes

7 Contactid: int

U ContactTite: string

0 ContactFirstMame: string

@0 Contactlastiame  string

0 ContactTelephane: string

40 ContactMabile: string

U ContactFax: string

U ContactEmail: string

0 ContactJobTitie : string

@0 Contactilotes: string

0 ContactDateAdded: DateTime

@0 IsMainResponible : bool

U ContactTypelnfo: ContactTypelnfo
@0 ContactStatusinfo: ContactStatusinfo
EJ0site: Site

EldsiteContactAddresses: SiteContactAddress

ISPractitioner (State Class) B3
H ISPractitioner

= Attributes
@01SPractitionerld: int

@0ISPractitionerTitle: string
@0ISPractitionerFirstName: string
(@0ISPractitionerLastiame: string

@i 1SPractitionerTelephone : string
@01SPractitionerMobile : string
@015PractitionerFax: string
$01SPractitionerEmail : string
@0ISPractitionerPhoto: string

@0DbTimestamp: byte[]

EJusites: Site

EJISPractitioner Addresses : ISPractitionerAddress
[FjISPractitonerRegions: ISPractitonerRegion
EjjUser: User

[E]jPractitionerhotification: PractitionerNotification

*

Resource (State Class) &
5 Resource

= Attributes

13 OntologyResourceld: int

41 OntologyInstanceld: string

@ Name : string

@0 XmiDesaription: string

@ MatchesCount:int

@ ResourcePropertiesRow: string
@ IsLocked: bool

E0site: Site

[E/JResourceMatches: ResourceMatch
EE]JResourceMatch: ResourceMatch
@_‘ ResourceProperties : ResourceProperty

Countrylnfo (Value Class)2

= Attributes

a Countryld: int
U150Code: string
@UName: string

Figure 14: The domain model of the Site business object
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5.5.3 SYNERGY

The Synergy business object represents the process of the collaboration between a
member site that offers a resource to a member site that needs a resource.

SynergyStatus (Value Class)(#

|

Synergy (State Class)

= Attributes

F 0 Synergyld:int

Wl Status: string

(1 DbTimestamp: byte[]
@ Description : string

= Attributes

70 Synergield: int

@l CreationDate : DateTime

@0 IsCompleted: bool

@ SynergyCurrentStatus : SynergyStatus
@0 DbTimestamp: byte[]

@0 isBlocked: bool SynergyComment (State Class)(#
@ FirstReadyToProceed : boal

@ SecondReadyToProceed : bool

@ Relevance : decimal = Attributes

@ ReasonForBlocking : string 1 %
@hisCancelled : bool

@ BlockingReason : BlockingReason

7 Commentld: int
W@l CommentText: string

W CreationTime : DateTime
@0 CompletionDate : DateTime

(i CreatedBy : string
Iﬂ_l FirstResource : Resource

W DbTimestamp: byte[]

Iﬂ._l SecondResource : Resource @J Synergy : Synergy

Iﬂ_l SynergyComments: SynergyComment
Iﬂ._l CurrentComment: CurrentComment
Iﬂ._l CaseStudy: CaseStudy 1 0.1

(&
IﬂJ SynergyMetrics : SynergyMetrics CurrentComment (State Class)%

0.1 0.1
1 1 = Attributes
Resource (State Class) & ‘:E.J CUFFEI‘ItCDI‘I‘II‘I‘IEI‘IﬂI.:I: int
5 Resource @ CommentText: string
. @0 DbTimestamp: byte[]
= Attributes

23 OntologyResourceld: int X
Ej Ontologylnstanceld: string BlockingReason (Value Class)l®
@l Name: string

@0 XmiDescription : string

@ MatchesCount: int

@ ResourcePropertiesRow : string

@ IsLocked: bool

Iﬂ._lResourceMatdﬂes : ResourceMatch
Iﬂ_lResaurceMabdﬂ : ResourceMatch

IE_’ ResourceProperties : ResourceProperty
E0site: Site

=l Attributes

70 BlockingReasonId: int
@ ReasonTitle : string

@l ReasonDescription : string
@ DbTimestamp: byte[]

Figure 15: The domain model of the Synergy business object
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5.5.4 SYNERGY METRICS

The Synergy Metrics business object represents a set of metrics that are submitted

by each synergy participant in relation to the measurable results of the process.

SynergyMetrics (State Class) (2

-l Attributes

710 SynergyMetricsId: int -
@) BusinessesAssisted : int

@0 JobsCreated: int

@il JobsSafeguarded: int

@l NewBusinessesCreated: int

il MewBusinessesSurviving : int

W0 TrainingOutcomes : int

@0 CO2Reduction : decimal

@ Hazardous\WasteReduction: dedmal
@ MaterialDiverted : decimal

@l WaterSavings : dedmal

@0 VirginMaterials : decimal

@0 AdditionalSales : decimal

@ CostSavings : decimal *
@00 PrivateInvestment: dedmal

@0 DbTimestamp: byte[]

@iisVerified: bool

wiisFinalised : bool

@ ReviewReqguest: string

Iﬂ-J Synergy: Synergy

@’-J Organisation: Organisation

Synergy (State Class) (&

H Synergy

=l Attributes

@0 Synergield:int

0 CreationDate : DateTime

@ IsCompleted : bool

@l SynergyCurrentStatus: SynergyStatus
1 DbTimestamp: byte[]

iisBlocked: bool

W FirstReadyToProceed: bool

i SecondReadyToProceed : bool

@l Relevance : decimal

@ ReasonForBlocking: string
@lisCancelled: bool

i BlockingReason: BlockingReason

0 CompletionDate : DateTime
IﬂJSynergyMeh’ics : SynergyMetrics
[EJCaseStudy: CaseStudy
LﬂJFirsiResource: Resource
IﬂJSecondResource: Resource
LﬂJSynergyComments: SynergyComment
Iﬂ-JCurrentComment: CurrentComment

Organisation (State Class) &
H Organisation

=l Attributes

(0 Organisationld: int

i OrganisationMame : string

1 Organisation\WebAddress : string

i OrganisationMotes: string

@1 OrganisationDateAdded: DateTime

@l CreatedByUserId: string

@ NumberOfEmployees: int

@i Turnover : decimal

@0 DbTimestamp: byte[]

IﬂJ SynergyMetrics : SynergyMetrics

Iﬂ-J Notification : MemberMotification

Iﬂ.J Sites: Site

IﬂJ OrganisationContact: OrganisationContact
IﬂJ OrganisationAddress: OrganisationAddress

Figure 16: The domain model of the SynergyMetrics business object
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5.5.5 CASE STuDY

The Case Study business object represents the summary that is produced after the
successful completion of a synergy, from the input of the IS Practitioner, the synergy
details, and the related synergy metrics.

Casestudy (State Class) [

=l Attributes

70 CaseStudyld: int

W DateCreated: DateTime 0.1
@ CreatedBy : string

W@ Title: string

Wl Summary : siring

W@ AttachmentDoc: string

W DbTimestamp: bytz[]

Iﬂ._lsw,-'nergy: Synergy

0.1

Synergy (State Class) [®
H Synergy

= Attributes

@0 Synergield: int

@l CreationDate: DateTime

w0 IsCompleted: bool

Wl SynergyCurrentStatus: SynergyStatus
W DbTimestamp: byte[]

wiisBlocked : bool

W FirstReadyToProceed: bool

0 SecondReadyToProceed: bool

i Relevance : decimal

Wl ReasonForBlocking : string
WiisCancelled : bool

@ BlockingR.eason: ElockingReason

Wl CompletionDate : DateTime

(& CaseStudy : CaseStudy
Iﬂ._lFirstRescuurce : Resource
Iﬂ_lSechdResaurce : Resource
IﬂJSynergyCDmments : SynergyComment
Iﬂ_lCurrentCu:umment: CurrentComment
Iﬂ._lSy'nergy'Metrics : SynergyMetrics

Figure 17: The domain model of the Case Study business object
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6 SUMMARY AND CONCLUSIONS

The semantic web service portal offers a wide range of functionalities that allow to
the user to become part of the Industrial Symbiosis (IS) ecosystem and take
advantage of the existing sources of IS knowledge stored in the portal. The purpose
of this deliverable is to introduce these functionalities to the reader and familiarize
them with the underlying technical infrastructure of the portal.

In more detail, this document summarized the architecture and the design of the
eSymbiosis platform modules that implement the semantic web portal functionalities
(Activity 2.4). The relevant components are:

o the Information Portal, which provides and manages access to the various
knowledge sources in the portal,

¢ the CRM, which manages the profiles of the Organisation Member Users, the
IS Practitioners, and the Administrators with the relevant managerial
functionalities, and

e the Search Facility (which allows the user to search for and navigate to the
requested information sources or functionalities).

The corresponding components were examined both from a functional and from a
technical perspective.

Moreover, the portal was presented from a technical point of view: from the abstract
level of implementation strategy to the specific technologies that were used. The
domain model and its data representation were introduced and analysed, in order to
cover all aspects of the technical infrastructure that materialize the provided portal
functionalities.
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7 TIEPIAHWH KAI ZYMMNEPAZMATA

H onuacioAoyikr DIKTUOKI) TTUAN TTAPEXEl Eva JEYANO €UPOG aTTO AEITOUPYIKOTNTEG, Ol
OTTOIEG ETTITPETTOUV OTO XPAOTN VA CUUMPETACXEI OTO OIKOOUGTNHA Blopnxavikrg
>upBiwong (BZ) kal va aglotrolNoEl TIG UTTAPXOUCEG OXETIKEG TTNYEG YVWONG TNG
TTOANG. ZKOTTOG AUTOU TOU TTAPAdOTEOU Eival VO TTOPOUCIACEI AUTEG TIG
AEITOUPYIKOTNTEG GTOV AVAYVWOTN KOI VO TOV £COIKEIWTEI JE TNV UQIOTAMNEVN TEXVIK
uTTOdOWN TNG TTUANG.

Mo avaAuTIKd, auTd To £yypago cuvowilel TNV APXITEKTOVIKEA KAl TO OXEDIQOUO TWV
AEITOUPYIKWV POVAdWY TNG TTAATQOPHAG eSymbiosis TTou UAOTTOIOUV TIG
AEITOUPYIKOTNTES TNG ONUACIOAOYIKAG O1adIKTUAKAGS TTUANG (ApacTtnpidtnta 2.4). O1
OXETIKEG AEITOUPYIKEG MOVADEG gival:

e n MNMAnpogopiakn MUAN, TTou TTapéExer Kai diaxelpideTal TV TTPOCRAcn OTIG
OI4QopES TTNYES TTANPOPOPIWY TNG TTUANG,

o n Alaxeipion MNMeAatoAoyiou, TTou dlaxeIpiCETal TA TTPOQPIA TWV XPNOTWY TWV
OupPETEXOVTWY Opyaviouwy, Twy YTTeuBivwy BZ, kal Twv AlaXEIpIOTWY E
TIG OXETIKEG AEITOUPYIKOTNTEG Dlaxeipiong, Kal

¢ n Acrmoupyia Avalntnong (TTou emTPETTEI OTOV XPAOTN va avaldntd Kai va
TIpONYEiTal OTIG {NTOUPEVEG TTNYES TTANPOPOPIWY 1 AEITOUPYIKOTNTEG.

O1 OXETIKEG AEITOUPYIKEG HOVADEG £CETACTNKAV TOOO OTTO AEITOUPYIKF OGO Kal aTTd
TEXVIKN TTAEUPA.

EmmTAéov, n TTUAN TTapOoUCIAZETal ATTO TNV TEXVIKI OKOTTIA: aTTO TO YEVIKOTEPO
ETTITTEDO TNG OTPATNYIKAG UAOTTOINONG WG TIG CUYKEKPIKEVEG TEXVOAOYIES TTOU
xpnoipgotroimnénkav. To HOVTEAO TWV OVTOTATWY KAl N avattapdoTaon ToU o€ ETTITTEO0
0edopévwy TTapouaiadovTal Kal avaAuovTal, WoTe va KOAUQBOoUV OAEG OI TTAEUPEG TNG
TEXVIKAG UTTOOONG, OI OTTOIEG UAOTTOIOUV TIG TTAPEXOUEVES AEITOUPYIKOTNTES TNG
TTUANG.
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APPENDIX: USER MANUAL

Step 1: Create account for first time user

A user visits the site for the first time and needs to register, so they select “Start
Participating!”

Start Participating!  Have an account? Login! 2= pY

S biosi
A Platform to enable and
promote Industrial Symbiosis

Information Centre Research News Success Stories About

Reduce the natural resource consumption

Welcome Tag Cloud

eSymbiosis is a web-based platform which enables users, to participate in industrial symbiosis (IS) activities that energy energy reuse

improve resource efficiency across the economy. Industrial symbiosis is life
plastic process symbiosis

water

In the screen that follows, the user that represents the Organisation registers his/her
user account, by providing his basic information.

46



Design and implementation of semantic web service portal

Start Participating! Have an account? Login! 2= BY

B

eSymbiosis

A Platform to enable and

promote Industrial Symbiosis

Home Information Centre Research News Success Stories About

Member Registration*

Title: Mr -

First Name: Alexander *
Last Name: Mathewsaon *
Email: a.mathewson@gmail.com *
Usemame: a.mathewson *
Password: | sesssssssses *
Confirm Password: | sesesessanns "

Ceeger | oocr |

Right after this page, the user receives the following email message with a link to
verify the specified email address.

eSymbiosis Platform | Registration Step 1: Verify your email address Inbox X T SHARERAFFORTIVE & . %] &
info.esymbiosis@gmail.com 1:40 PM (3 minutes ago) - -
to me [+

—
eSymbiosis imemimsm.,

Dear Alexander,
Please click the link below to verify your registration as Member at eSymbiosis:

hitp #dev1 cimsuk com/CLMS_eSymbiosis_2_0_pda_NewTheme/Forms/PersonEmailVerificationForm/ValidateCode?
code=529CES109CFD

Your login information is provided below:

Username - a mathewson
Password - 1234
Thank you,

The eSymbiosis team

4020w Copyright 2011-2013 © eSymbiosis.

Clicking on the link, will navigate the user to the website, and the email address will
be registered as verified.
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Start Participating!  Have an account? Login! 2= B2

eSymbiosis

A Platform to enable and
promote Industrial Symbiosis

Home Information Centre Research News Success Stories About

Verifying your email address.

Thank you for verifying your email address. Your account is activated. You may now log in to the plarform.

A second email message is received informing the user regarding the email address
verification success and the registration completion.

eSymbiosis Platform | Registration Step 2: Your account has been activated Inbox 3 T sHARERAFFORTIVE & |x] & &

info.esymbiosis@gmail.com 1:40 PM (2 minutes ago) - -
to me [+

o
eSymbiosis jumemimiae.,

Dear Alexander,
Thank you for completing your registration as Member at eSymbiosis.
You may leg in here Using your Username and password.

Thank you,
The eSymbiosis team
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The User may now login with his/her credentials, in order to start using the website to
a greater extent.

Start Participating! Have an account? Login!

eSymbiosis

A Platform to enable and

promote Industrial Symbiosis

Home Information Centre Research News Success Stories About

Log In

Please enter a valid username and password to login You don't have an account yet?

_ Register Now!
Username: | amathewson |

Password: | ......... |

Remember me next time.

Forgot your password?

The User is provided with suggestions based on the current state of completion
regarding their profiles.

Change Password R Logout 2= B2

S biosi
A Platform to enable and
promote Industrial Symbiosis

Register Organisation

Start taking advantage of eSymbiosis by registering your organisation!

Information Centre Research News Success Stories About

ESymbIosIS " RESCaBIISHIS netyorks

AKnowledgebased: Sbrepare and train inddstries
Platform forindustrial Lo'embarkon s >
i"l“l"lab‘w) @ uuawm practices

with valtiable knowledge on IS
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Step 2: Register Organisation

In the following screen, the user has to provide the basic Organisation information.

Change Password R Logout

eSymbiosis

A Platform to enable and

Register Organisation

promote Industrial Symbiosis Start taking advantage of eSymbiosis by registering your organisation!

Home Information Centre Research Success Stories

New Organisation*

Name: Mathewson Ltd Web Address: www.mathewsoncorp.com
Mumber of employees: 101-500 Employees -
VAT Number: 3233543442 Turnover: 0
Contact Person
Use my details as the Contact Person of this Organisation
Title: Mr -
First Name: Tyler Last Name: Fings
Telephone: +45 BB5388772 Fax:
Maobile: Email: t.ﬁngs@mathewsoncorplcom
Address: PostalCode:
County:
Town: Country: [Please Select] -

Create Organisation

Organisation name, web address, size of the organisation, as well as some contact
details.
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After registering an organisation, the User is suggested to add sites to the newly-
created organisation.

Change Password f Logout 2= G

eSymbiosis

A Platform to enable and

promote Industrial Symbiosis Your organisation currently has no sites. Add a site today!

Home Information Centre Research News Success Stories About

Edit Organisation

Name: Mathewsaon Ltd Web Address: www_mathewsoncorp.com
Number of employees: 101-500 Employees -
VAT Mumber: 3233543442 Turnover: 0.00
Contact Person

Use my details as the Contact Person of this Organisation

Title: Mr -

First Mame: Tyler Last Name: Fings

Telephone: +45 BB53588772 Fax:

Mabile: Email: t.fings@mathewsoncorp.com

Address: PostalCode:

County:

Town: Country: [Please Select] -

Sites

I ¢—
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Step 2: Add Sites

The following screen in used for adding the Sites of the Organisation that participate
in the eSymbiosis project. Apart from the Site details, such as name and activity
sector, the user provides the geographical information of the site. The corresponding
location is shown in the provided map.

New Site*
Site Info
Site Name Mathewson UK =
Sector [Please Select] -
Activity Sector E ZnpoTpogia *
Address
Search 35 Hursley Road, Chandler's Ford. "Hothi, Xapadip SO53 2FS. Hvwpévo Baoihsio
' ﬁ S Leicester Xdprne | Aopuodpoc
Birmingham CQentry‘- Haarl
wdl 4 /( N \ \ Leid
a / \\ 3 Rotterda
\\‘"DJ,B[i’gLOI’ﬁlé N}"’“{?"P aleigh-on-Sea
Cardiff S-\i Bm‘?u_e\A\‘n}
eBamstaple - SouthdMpton ’ 5 Gento
Exetér ] 0 Bright:
2 Portsmotth O gt e |
o 9Torquay ¥ ) L"IB‘
Truroe _Plymouth English ™
Channel - '\
Le Havre ~—— /
y Guernsey fime Yk Rei
Caen -Bois:Guillaume eir
‘w JeISQ 5oy tva yéory- Dool Xpdane Avagopd o9 xépn
Address Hursley Road 35 Postal Code S053 2FS
Area Town Xapodip
County Country: Great Britain (UK) -
Latitude 50.9860989333936 Longitude -1.38427734375
Region [Please Select] -
Telephone Web Address
Fax

= =

Upon saving the Site information, the user can then start registering and/r requesting
Resources. The user may also access the Sites’ details at any later point by clicking
the corresponding menu item My Sites at the upper right of the screen.

Change Password @ Logout 3= 2

eSymbiosis

A Platform to enable and

My Organisation ly Sites synergies My Motifications My Invitations

promote Industrial Symbiosis Continue by adding or requesting resources for your sites!

Home Information Centre Research News Success Stories About
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In the “My Sites” page, the user may modify each Site’s details and also view how
Sites are placed geographically, on a map.

Site Name SIC Code Town County Date Added
= Kevrpikn Evepyeiakn . 3 T
1 odify iicEa 143.0 ABriva ATTIKNAG 02/11/2012
2 Movada Enegepyaoiag 112.0 ABriva ATTIKA 02/11/2012

Search for sites in the area

Site [All Sites] El

Related Sites Distance 1Km E|

E75 | iy a
~f Mdpko @ Aopugpdpog
/AN &9?' MogiAia STy
< ). Kompicia 2
£l Nadikr
g Metapbppwaon 3 Xapd ] 7y
MA. N vg Meuxn ¥y Kin
Spwv | Anyokpatkag XX COCLTIHAIOS

$

Y & BY ggvov
1o Spap! K A MoAuBpogou o @\#y

Aoy = £ Nakaio Ave) &A‘ Zuyypou
\.‘.?~. §  Hpdxeo HpaxAcio 4[% o o
KPOTAPEID

Avlag EAcotong

D,,q(
% e,
S 8 2 ‘%% 5 o} "’Pg AvaBpura
S 2 oo 3
§ Ea Zwi iag iy 5
5‘ n § ‘6)’ o &
3 MNpaaivog s Katw Ned
= & % aTw Nedk
) R A6POC E . y 83} Mevieane
& Tpia
Ity Agtépia .
o, ; Yankis:
£ HpdkAeio e N
AaZapou MA n‘A = Neparliwnooa
o Sapuoxdx} EAzubeplag X
& o é‘?
& Ayia Tpiada 5 2 e Napadeioog
R L—J lwvia A \ Zwpdg
¢ Pa
Néa lwvia LS
/s ong
o Néo 4, 2
HpdxAeio
Eiprivn 4 e
Egmnﬂ"aumc Kahoyptda & %Qh
S Q
o v %
IvETTOAT .
)4 N ZagpautoAn \ m 0%%
NedmmoAn;; S soiaveion & AhgolToAn EMpou podn
o R
e Ayia
4 L HeS g
Coosle i @ikoBin STV X > e .
DO o ©2012 Hesopéva xipm Google KDBo1 Xeriong Avagopd opdMuatos xépm
Organisation Site £ Organisation Site LS
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Step 3: Add Further Site Details

For the selected Site, the user can submit the Resources of the Site. For the
Resources that this Site needs/provides, the Organisation user can select the
corresponding option as shown below.

Resources
S ————
Start of End of Quantity Unit of Number of
Type ETmEs Harme availability availability Type Quantity Measureme! Lt Matches

This action initiates the Resource Registration process for the selected Site, as
explained in the following section. And upon saving the changes, the resource is
shown in the “Edit Site” page as in the following form

Resources
——————————
Start of End of Quantity . Unit of Number of
Type Ez ez [ availability availability Type ey Measuremel e Matches
Ihave a
Edl EEW  resource to AnimTissue 2012/01/01 2018/01/01 Emulsion 2.00 Litres o

offer
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Step 4: Add resource

Once the user has registered a site, a resource can be added using the Add
Resource button at the bottom of the site details page, as mentioned previously.

Resources

ity 1
Tz EWE Code Name Start of End of Quantity Unit of

§ 5 Number of
availability availability Type HEnify Measureme| st

Matches

This button then takes the user to the resource registration page which allows them

to follow a sequence of prompts that are designed to first classify and then add
details to the resource they would like to register.

This page originally has multiple sections, as the Organisation user can specify if the
Organisation’s site is:

1. Offering a resource
2. Having a Technology, or
3. Wanting a Resource

)
(>} 1 have aresource to offer

Is this information confidential?

T Yes @ No
PN .
(») | have a Technology

: Industry Sector (NACE
(® |want a Resource

Located in Region

Needed Experise

Type of Resource you can Supply

Selecting each option will change the right-hand pane, which allows to the user to
specify the Resource details for the selected need.

By selecting the Back button the user will return to this view.
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& nttp://dev.clmsuk.com/eSymbiosis/Forms/WebForms/RegisterResour © v B & X

Eile Edit Yiew Favorites Tools Help

QSearch A A = lLlinks f Logout p= pe

= k|

eSymbIoSIS  imimemm..

My Synergies | My Nofifications

Home Information Centre Resources Research News Success Stories

Register a Resource

m

Role: | want a Resource Back

| want the following Resource

Can't find what you're looking for? Iron E results: [l clear 6
) Classify Resource by Characteristic Current Delivery Method * (choose) [=]
# Classify Resource by Source (based on EWC) Description of the Physical Form of the Resource
=) 0
=) Classify Resource by Type Does it need Special Handling?  Yes  No

.
@ Energy Form (choose) =]
= :
(=) Materials by Type Has Current Storage Method (choose) =]
(+) Ceramics Interval (choose) =]
= .
@7 Chemicals Is it Biodegradable? *C Yes  No
C it
I @2 omposites Is Your Resource Hazardous? C Yes " No
& Metal Material
= . A Is your resource produced in Batches? * Yes (" No
# Organic Materials
. Physical Form * (choose]
@& Plastics v ¢ ! =]
Resource Name *
@ Stones
3 Water Storage Capacity for resource
@ Products Unit of Measurement (choose) |z|
Valid From *
Valid To
S
H100% v

Under this is the current section, which allows the user to identify the resource that is
closest to theirs using the list to the left. The user has the option of searching this list
using the search box above — in this example the word “Iron” shows 10 entries and
the highlighted numbers show where these can be located.

To the right of the classification list can be seen the properties that have been
associated with the chosen item, where red asterisks represent those fields that are
required to be filled in before the registration can be approved.

Finally the user can choose to store their responses using the “Apply” button, discard
unsaved responses using the “Cancel” button, or both save and return to the site
overview page using the “Save” button.
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Search for Resource Matches

From the Site’s screen, where the Resources of the Site are displayed, the user can
initiate a search for potential synergy matches with other available Resources. For

this action, the user has to click on the Search button, in the Resource details, as
shown below.

Edit Site

Step 1 Step 2 Step 3 Step 4
Register Organisation Add Sites Contact Info Site Resources

Site Info
Site Name Mathewsaon UK *
Sector [Flease Select] -
Activity Sector E ZnpoTpopia *
Resources
Add Resource
T EWE Code Name Start of End of Quantity Ty Unit of Locked Mumber of

availability availability Type Measuremel Matches

Lhave a
HE resource to AnimTissue 2012/01/01 2018/01/01 Emulsion 2.00 Litres o

offer

Address
Search
; @ : ..._,L_T\i;.eimf"‘er Xdpmng | Aopupdpog
BlrmlnghaTj’d \o‘Co\venmﬁ Haarl
- -.\ N \ } Leid
H RN Rotterda

When this action is selected, the Resource is locked until the completion of the

search process and the mechanism retrieves matching Resources for potential
Synergies.
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Resource Matches

For a selected Site, the user can see the retrieved matches for each of the Site’s
available resources, by clicking the View List of Matches button from each row of the
Resources table. Also, note that the resource is now locked

For example, the following screen shows that for each of the Site resources, there
are multiple potential resource matches.

Edit Site

Step 1 Step 2 Step 3 Step 4
Register Organisation Add Sites Contact Info Site Resources

Site Info
Site Name Mathewson UK *
Sector: [Please Select] -
Activity Sector E InpoTpogia *
Resources
T ——
Add Resource
Start of End of Quantity . Unit of Mumber of
T2 BT Eri [=me availability availability Type AT Measuremel agi Matches
Thave a
|+ | resource to AnimTissue 2012/01/01 2018/01/01 Emulsion 2.00 Litres ("] ] = |
offer t
Address

Search

i @ 2 ,___‘)_\__!_.}eicester Xdprng | Aopuwdpac
Birmin gha“:li](\\ﬁco\ventr‘;p Haarl
.mli‘ : o \ \ : .‘. Leid

Rntterda

By clicking View, the user sees the details for the retrieved matches of the selected
Site resource. If a resource match seems compatible, the Organisation user can
select the Create Synergy action with the specific resource match.
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Change Password

Symbiosi
A Platform to enable and
promote Industrial Symbiosis

anisation s M nergies My Notificatio

Home Information Centre Research News Success Stories

Resource Matches

f Logout == P9

ns My Invitations

Start of End of . . Unit of
Type EWC Code Name availability availability Quantity Type Quantity Measurement
! ha"?;o’;;”“me AnimTissue 2012/01/01 2018/01/01 Emulsion 200 Litres
Resource Matches
Start of End of ) Unit of
Type EUE A [ availability availability LA TR Gzl Measurement

Create Synergy False ResourceNamel 2012/12/03 2012/10/03 Solid

Create Synergy

Iwanta
Create Synergy Resource

Square metres

3.00 (m2)

This action creates a new Synergy and the corresponding Synergy
the user, as explained in more detail in the following section.
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Synergy Lifecycle
In the Synergy form, the two participating Organisations can:

View details about the other participant
View details about the resource match, the properties of the resources, etc.

Submit their agreement to proceed to the next step of the Synergy lifecycle.
Block the Synergy process for a specified reason, so that the IS Practitioner

will have to be involved to resolve the issue and unblock the Synergy.
¢ Submit comments for the other participating Organisation.

First Participant

Organisation

Web Address

Organisation Motes

Generic Power Supply Organisatit

http:/fwww.google.com

This is the organisation that
focuses mainly on energy

Second Participant

Organisation

Web Address

Organisation Notes

Mew Materials Organisation

www_newmaterials.gr/

Created for Demo purposes

production from gas or oil r 4
Date Added 02/11/2012 Date Added 05/07/2012
From Site Kevipikn Evepyeziakn Movada From Site Mea EmegepyacTikn
Address Bamioong Zogiag 39 Address Koupouvdoupou 74
Postal Code 15136 Postal Code 18545
Town Abrva Town Nzipaiag
County ATTIKNAG County ATTikng
Telephone 2105465465 Telephone 2104625785
FAX 2105465465 FAX 2104625735

Site Web Address

Notes

http: /. powerSupply.com/Cen

ZEKIV|OE TIEIPGUOTIKG TN
Aemoupyia Tou To 2010

Site Web Address

Notes

ww newmaterials.gr/Sites/FirstS
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Resource Match

Relevance T5.67 %

First Resource Second Resource

Resource Id 142 Resource Id 275

Matches Count 6 Matches Count 0

Locked Locked

Mame boxes Name Lignocellulosic Feedstock
Start of availability 2001/01/01 Start of availability 2012/08/09

End of availability 2012/01/01 End of availability 2015/12/08
Quantity Type Solid Quantity Type Emulsion
Quantity 1 Quantity 150

Unit of Measurement Tonnes (kg*1000) Unit of Measurement Tonnes (kg*1000)

Synergy Information

Synergield 768 CreationDate 09/11/2012
|sCompleted isBlocked

First Party ready to proceed to next Second Party ready to proceed to

Status next Status

| Step 1: Idea H Step 2: Discussion H Step 3: Negotiation H Step 4: Implementation ” Step 5: Complete

Description of Current Status: The partfies discuss in more defail (costs, quantities, crtical path, etc)

Proceed To Next Step

Block Synergy

Reason for blocking Synergy
Progress

Block Synergy Progress

The Synergy lifecycle has the following steps, as indicated in the corresponding
screen:

1. Idea

2. Discussion

3. Negotiation

4. Implementation
5. Completion
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To progress from one step to the next, both Organisations have to agree that they

Synergy Information

Synergield 768 CreationDate 09/11/201

IsCompleted isBlocked

First Party ready to proceed to next Second Party ready to proceed to
Status next Status

Step 1: Idea H Step 2: Discussion H Step 3: Negotiation H Step 4: Implementation H

Description of Current Status: The parties discuss in more detail (costs, quantities, critical path, efc).
are ready to proceed, by selecting the corresponding checkbox (i.e. First party ready
to proceed to next Status) and clicking Proceed to Next Step.

Then a notification is sent to the other Organisation user, in order to review the
Synergy and maybe agree to the continuation of the process. When this agreement
is mutual, the Synergy progresses to the next step and a notification is sent to both
parties. A notification is also sent to participants when the Synergy has been updated
or blocked.

An example of the notification is shown below:

Notification Information

Motificationld 432 OrganisationMame Generic Power Supply Organisation
Header: Synergy saved. Creation Date 12172012
Synergy has been saved. Please visit Synergy List to view details.
Content
“
View related item ~(Forms/SynergyForm/EditSynergy?ID=767
isRead
3 ED
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The participating organisations can access all their Synergies from the corresponding
option of the upper right menu:

Change Password f Logout E= 22

eSymbiosis

ergies My Notifications sitations

Home Information Centre Research News Success Stories

Completed Synergies Pending Synergies Blocked Synergies

All Synergies

Synergy Details
Creation Date 31/05/2013 Current Status Idea
Blocked Completed
First Resource 5
View Synergy
Name Matches Count 3
Site Name Mathewson UK Organisation Name Mathewson Ltd

Second Resource

Name Matches Count 3
Site Name Movada Organisation Name Generic Power
EncEepyaoiag 9 Supply Organisation

Also, the Notifications can be viewed at any point, from the upper right menu as well:

Change Password

Symbiosi
A Platform to enable and
promote Industrial Symbiosis

Notifications M

Home Information Centre Research News Success Stories
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Blocking/Unblocking Synergy

Block Synergy

Reason for blocking Synergy
Progress

As mentioned previously, the participating Organisations can block the Synergy
progress from the corresponding option.

In case one of the two participants selects to block the Synergy progress, the IS
Practitioner is notified about the issue. [Note that the IS Practitioner users are
created from the Administrator].

Motificationld 474
ISPractitionerFirstName kostasTestMame ISPractitionerLastName kostasTestMame
Header Synergy blocked. CreationDate 13/11/2012

Synergy with id: 767 was blocked for the following reason: Could not agree on quantity with the other party.
Content

7

relatedURL ~{Forms/SynergyForm/EditSynergy?&ID=7T67
isRead

Conee T

The IS Practitioner is responsible for resolving the issue and can then unblock the
Synergy from the corresponding button in the Synergy screen. After the Synergy is
unblocked, its lifecycle can continue as normal.

Synergy Information

Synergield 765 CreationDate 09/11/2012
IsCompleted isBlocked:
First Party ready to proceed to next Second Party ready to proceed to
Status next Status
Step 1: Idea || Step 2: Discussion H Step 3. Negotiation || Step 4. Implementation H Step 5. Complete

Description of Current Status: The parties discuss in more detail (costs, quantities, crifical path, efc).

Block Synergy

Unblock Synergy Progress
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Change Password

Symbiosi
A Platform to enable and
promote Industrial Symbiosis

Home Information Centre Research News Success Stories About

Statistics

ly Notifications

Member Sites

The IS Practitioner can access his/her list of Blocked Synergies through the
Synergies page accessible through the upper right menu option and then in the last
tab of that page.

Change Password # Logout

ynergies My Notifications My Invitations

S biosi
A Platform to enable and
promote Industrial Symbiosis

Home Information Centre Research News Success Stories About

|
| |
All Synergies ‘ Completed Synergies ‘ Pending Syﬂerg\el | Blocked Synergies
|
Synergy Details
Creation Date 31/05/2013 Current Status Blocked
Blocked ) Completed
First Resource .
View Synergy
Name Matches Count 3
Site Name Mathewson UK Organisation Name Mathewson Ltd
Second Resource
Name Matches Count 3
Generic Power
Site Name r::ﬁ‘t]-:ﬁﬂaam Organisation Name  Supply
Py s Organisation

65



Design and implementation of semantic web service portal

Metrics

From Organisation user’s perspective: The Organisation users have to submit a
number of metrics, in relation to the Synergy. These metrics can be updated during
the synergy progress (by clicking the “Review Metrics” button in the Synergy form)
and they have to be finalised when the Synergy is completed; then, the Organisation
user submits the finalised version of the metrics to the IS Practitioner for review (in
the metrics form, the user clicks “Submit Metrics As Final”).

Synergy Information

Synergy 1D 765

Creation Date 09/11/2012 Completion Date 05M12/2012

Blocked Cancelled

| Step 1: Idea ” Step 2: Discussion ” Step 3: Negotiation H Step 4: Implementation ” Step 5: (

Description of Current Status: Synergy process completed successfully.

?k Synergy

Synergy Metrics Information

Jobs Created 435 Businesses Assisted 0
Jobs Safeguarded 0 Mew Businesses Created 43
MNew Businesses Sunviving 0 Training Outcomes 252
C0O2 Reduction (in Tonnes) 0.00 Material Diverted (in Tonnes) 48.50
Hazardous YWaste Reduction (in Tonnes) 0.00 Virgin Materials (in Tonnes) 34.00
Water Savings (in Tonnes) 234.00 Additional Sales 0.00
Cost Savings 0.00 Private Investment 165.00

Final version of metrics

Reviewed and Verified by IS Practitioner

[ save ] Back To Syneray
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From IS Practitioner’s perspective: The IS Practitioner can review both metrics’ info
that the two members of the Synergy provide.

Synergy Information

Synergy 1D 768

Creation Date 09/11/2012 Completion Date 05/1272012

Blocked Cancelled

‘ Step 1: Idea H Step 2 Discussion H Step 3: Negotiation H Step 4: Implementation H Step B: Complete

Description of Current Status: Synergy process completed successfully.

Review Metrics Of First Participant Review Metrics Of Second Participant

The IS Practitioner is notified that the user has submitted a finalised Metrics version
for review. If the Metrics seem valid, the IS Practitioner confirms them by clicking
“Verify”; otherwise, the Practitioner requests a revision from the Organisation user, by
providing comments on the points that need correction and then clicking “Request
Revision”. This action will unlock the metrics’ form the Organisation user, so that the
metrics can be corrected and resubmitted. The platform informs each respective user
(Organisation user or Practitioner) when an action is needed, with a notification.

Request for Review

In case the metrics need to be revised, please submit details for Organisatior
user

When both participants of the Synergy have completed the metrics submission and
the IS Practitioner has validated them, the Practitioner can proceed to the generation
of a case study based on the metrics, as the following section explains in detail.
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Cas

After

e Study

the Synergy has been completed and the metrics of the two participating

organisations have been validated, the IS Practitioner can create a new Case Study

based

on the Synergy and its relevant metrics.

The IS Practitioner can access the case study form from the synergy form, as shown

below

(please note that the synergy must have been completed and both submitted

metrics must have been verified by the IS Practitioner first).

Synergy Information

Synergy 1D 768

Creation Date 09/11/2012 Completion Date 05/12/2012
Blocked Cancelled

‘ Step 1: Idea H Step 2: Discussion H Step 3: Negotiation H Step 4: Implementation H Step 5:

Edit Case Study

Review Metrics Of First Participant Review Metrics Of Second Participant

Block Synergy

In the case study form, the Practitioner can view the metrics of the Synergy (first
screenshot below) and can add descriptive details in relation to the Synergy’s

Synergy Metrics per Organisation

New Materials Organisation

Mew Businesses Created 3 Jobs Created 0
Businesses Assisted 23 Training Outcomes 0
Hew Businesses 2 Jabs Safeguarded 4
Surviving
Hazardous Waste N

1240 0.00
Reduction €02 Reduction
Water Savings 0.00 Material Diverted 0.00
Additional Sales 0.00 Virgin Materials 0.00
Private Investment 0.00 Cost Savings 0.00

Generic Power Supply Organisation

New Businesses Created 43 Jobs Created 435
Businesses Assisted 0 Training Outcomes 252
lew Businesses 0 Jobs Safequarded 0
Surviving
Hazardous Waste

0.00 0.00
Reduction CO2 Reduction
Water Savings 234.00 Material Diverted 4850
Additional Sales 0.00 virgin Materials 34.00
Private Investment 165.00 Cost Savings 0.00

successful outcomes (second screenshot).
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Case Study Info

Title Case Study for Process materials
Created by pract1
Creation Date 15/08/2011

Lorem ipsum dolor sit amet, consectetur adipiscing elit. Phasellus ac sodales turpis. Fusce eu orci id nulla porttitor convallis
vitae quis libero. Sed vitae ligula id nulla posuere sagittis sed non purus. Pellentesque porttitor nunc turpis, eget mollis neque.
Cuisque scelerisque posuere orci, in dignissim enim rhoncus in. Aliquam aliquam mattis vehicula. In aliqguam nunc non purus
venenatis porta. Mullam orci turpis, suscipit id ultrices id, venenatis non magna. Nunc sit amet mattis quam.

Summary:

Attachment Doc AvadhiTnan...

=
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Statistics

The Organisation user can view Statistics in relation to the Synergies created, the
matches, the Sites per county, and the Sites per code. To access this screen, the
Organisation user clicks from the top menu: Information Center > Statistics.

Change Password  § Logout E= B2

S biosi
A Platform to enable and
promote Industrial Symbiosis

Home Information Centre Research News Success Stories

Statistics

ergies My I‘-Iotlﬁcatmns@ My Invitations

Member Sites

A view of the statistics is provided below:

Statistics

Synergies per Status Matches per Relevance (top 10)

M Discussi... 20

Sites per County (top 10) Sites per Code (top 10)

undefined undf
A DINODYTON 2852
A, ©HBAION 631.2
A, ZXHMATAPIOY 2811
A NEBAAEQON 267.0
A TANATPAZ 15831
A TIAATAION 2622
AEPBENOXOPION 2452
A ANAPTOY! 2430
A ANETOMOY 1593

0 100 200 300 400 0 200 400 600 800
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Member Sites

Moreover, the user can go to: Information Center > Member Sites, to see the Sites
located on a map and search for sites with specific criteria.

Change Password R Logout 3= P

S biosi
A Platform to enable and
promote Industrial Symbiosis

My Organisation My Sites My Synergies My Notifications @ My Invitations

Information Centre Research News Success Stories About

Statistics

eSymbiosis
AKnowledgebased
Llatform forindustrial
Symbiosis{(IS)

S ESTADUISN 1S NetWoTks
giErepare and traimindustries
L0 embarkion |5 >
S Integrate best practices

With valuable knowledge on S

Search for sites in the area
Industrial Activity
Site Town
Site County @
3 un"a\/\-\ﬂ Messapia
2 Satellite
lona \ <
wa ? jia
K Atalanti
b L &J\Malesma Kyt
Ag. North
7 Paraskevi Nh}mno Euboean GulfiyRsachna Dirfys
Q Pamassus
A 8 Napracots Nea'Artaki
Orchomenos.
= Arachova A
+ L Akraifnia Khalkis
tea Distomo Livadia Vasiliko Al
A A Eretria Ve
Gal pxidi Aliartos
Kolpos Iteas Kyriaki South
Kolpos Vagia Thiva o NeaPalatia’ = Eyboean Guif
Antikiras
Gulfof | < | Dasoktima
Corinth b Tatoiou
Al - e ot - styra
Xylokastro — it
Perach /J\/ M S!
U e g @ Karistos :‘ﬁr"‘e"
Velo Magara Elm‘ms Athens g et
Killini Oros Agi6 /~ R, %, . Kolpos.
“ Korinthos. Agioi 1 fi -
| Théodoroi Kolpas. ‘ Ilioupoli Petalion
Megaron I Gi
Louts m avrio
s Glifada
i ;
Sofiko 2 Saronic Gulf
Saronikos. i :
Kelpos. Egina Anavyssos &
Levidi s
- sl Argos
SOLRI ;“a"' Ligourio Kolpos. Bs.,. . Saronikos' Msp data ©2012 Basarsoft, Geogle - Terms of Use Report 2 map error
Industrial Activities
. Nautriynon Kai EMOKEU TKaQwv 2) . Unknown SIC Code (25) . Xapti kai XapTovi, KUpaToeidég, Kal (1)
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As shown in the relevant screen, the criteria that can be specified by the user are:

1. Industrial Activity
2. Site Town
3. Site County

The user can also select one specific Industrial Activity (by clicking on the
corresponding Activity rectangle), to view only the Member Sites of this type of
Activity, or select multiple Activities (by holding Ctrl and clicking multiple activity
rectangles), to filter the displayed Member Sites for the selected Industrial Activities.

An example is shown below, where three Industrial Activities have been selected and
only the corresponding Member Sites are shown on the map:

T ZRTFOTapT
|+ %
guaBpaumabls

Dy, '1
&?MV ® |

Owén a""ﬂ"‘ow.,q ¢

L1 |
%o m

22012 AcBopBwydpm Google - Dooi Xpronc Avagopd opdiatog yapT

Industrial Activities

. NauTiynaon kal eTIOKEUR oRaguy (2) O Unknown SIC Code (25) . KapTi Kol XapTov, KupatoziBig, Ka (1)
avayuync Kal aBAnTikiy orapay EPTTOPEUPATOKIBUTIC QTTd XapTi Kal
(Nautrnysia) WUPTOVI, KaTROKEUR

. ‘Ehaia kan AT, efzuysmopiva (4) . Amrofifkeuon (eEaipolvral Ta auTokimTa  (4) O Mnyavohoyikés epyaoizg, yevikég (11)
TTapaywyn 632.1)

PR HS |

. ] 1. KahrgoTraiiag idn, amhig mAEEng f (1

TAEENG KpOOE, KaTaokeur

. Nepd, peTarhikd, kol avayuknkd (1) . . ZkeheTol, peTakhikol, kan pépn okehetav  (3)
TTapoywyT | 1
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