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1 Introduction

The research work for this “Electronic commercesefvices” Ph.D. Thesis has been done in
several fields around two main concepts: electroniomerce and services, with the final objective
of specifying electronic commerce of services,gpAges, in short). To do so, we have developed
and validated a methodology for describing them.

The starting point of this research was the implaatéon of a system for the provision of legal
and administrative services inside the EuropeanegrdRials in the Domain of Electronic
commercg TRADE). To do so, closed and proprietary toolgevased, giving as a result a final
closed solution, which made difficult to take adeaye of the experience for applying it to new
services or systems. Nevertheless, we realisedhbadiessons learnt in the TRADE project were
applicable to other fields and with this objectinanind we started further research.

The research work inside this Ph.D. Thesis has beaotured in the following parts:

» State of the art

» Contribution

e Conclusion and future lines
» References

The first part of the work presents the state @& &t on process description initiatives and
metadata schemas initiatives, which make use oXtle language. The selection of these two
themes was motivated because we found that we ddeddescribe the structure of electronic
commerce of services and the information associ®&edadditional requirement we imposed was
the use of XML. In order to solve the problem afsdribing the structure or workflow of
electronic commerce of services using XML, we stddseveral process description initiatives that
used XML-derived languages to decide if any of theas suitable for our purposes. We also
studied metadata schema initiatives to find oittwas possible to describe information associated
to electronic commerce of services by means ofd@rye schemas studied. Moreover, metadata
schemas were also studied in the context of theeseptation of information associated to
documents.

The second part of the work describes the contabstof this work related to the description,
definition and implementation of electronic comneeof services, based on the research done and
making use of some elements of the initiativesistielnd described in the state of the art.

The third part contains the conclusions to thearetedone and the future research lines that this
work opens.

The State of the Art part has the following sedion

» Section 2: Process description initiatives
» Section 3: Metadata schemas initiatives

Section 2 presents several process descriptidatings, with the common characteristic of the use
of the XML language for providing such descriptiolfese descriptions were studied in order to
decide if any existing XML-derived language wastahle for the description of the structure
(workflow) of a service that had to be providedddgctronic means. To be precise, the initiatives
studied are:

» Workflow Management Coalition: WfMC

* Web services

» Business process execution languages for web ssrvic

» Cross-organizational workflow support in virtuatenprises (Crossflow)




Electronic commerce of services Silvia Llorente Viejo

» Electronic business using extensible markup langalgXML)
» Darpa agent mark-up language — Services (DAML-8)@wL Web ontology language

Section 3 presents several metadata schemas. Hueliave the common characteristic that have
been described using XML or XML-derived languag@&fe study of these initiatives was
motivated by the presence of metadata inside sntitat are offered by electronic means. It was
also noted that some documents resulting from sesvoffered by electronic means could also
have associated metadata. The initiatives presemeed

» |EEE Standard for learning object metadata (LOM)
» Dublin Core metadata initiative
* CEN/ISSS workshop on Dublin Core metadata

The Contribution part has the following sections:

» Section 4: Outline of the contribution

» Section 5: Electronic commerce and e-services

» Section 6: Classification of e-services

» Section 7: Workflow inside electronic commerce

» Section 8: Methodology for the definition of e-Sees

» Section 9: Validation of the model: E-services iampéntation

Section 4 briefly presents the contribution of ttesearch work. Section 5 introduces the concept
of electronic commerce, focusing on electronic caroe of services, e-services, and comparing it
with electronic commerce of products and web sesridt also provides a definition of e-service.
Section 6 defines which kinds of e-services we hdepending on the different features studied.
Section 7 introduces the concept of workflow inselservices and, in general, in electronic
commerce. Section 8 presents the methodology ®rd#finition of e-services, describing each
component identified inside the methodology togethigh the different alternatives we can have
for each of them. Finally, section 9 provides adatlon of the methodology by describing the
implementation of two different kinds of e-servickegal and administrative ones and collaborative
editing. These e-services are further developekpipendix A and B, respectively.

The Conclusions and future lines part has theigiig sections:

» Section 10: Conclusions
e Section 11: Future lines

Section 10 presents some conclusions extracted thhemesearch work done in this Ph.D. thesis.
Section 11 shows some of the future research tipeaed from the research done.

The References part has bibliographic referencesept in this thesis work including the research
work publications.
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2 Process description initiatives
2.1 Workflow Management Coalition: WfMC

The Workflow Management CoalitioMfMC) [WFMCO04a], founded in August 1993, is a hon-
profit, international organization of workflow vemi$, users, analysts and university/research
groups.

Its mission is to promote and develop the use akfMmwv through the establishment of standards
for software terminology, interoperability and ceuwtivity between workflow products. Consisting
of over 285 members, spread throughout the wotldhas quickly become established as the
primary standards body for this rapidly expandiafjvgare market.

The mission statement @$fMC can be summarised as follows:

* Increase the value of customers’ investment wibhkflow technology
» Decrease the risk of using workflow products
» Expand the workflow market through increasing amass for workflow

2.1.1 WIfMC Structure

WIMC is divided into three major committees, the TechhiCommittee, the External Relations
Committee and the Steering Committee. Small workjrayups exist within each committee for the
purpose of defining workflow terminology, interopbility and connectivity standards,
conformance requirements and for assisting in thncunication of this information to the
workflow user community.

WFMC membership is open to all interested parties waaln the creation, analysis or deployment
of workflow software systems. Membership is govertg a document of understanding, which
outlines meeting regulations, voting rights aneso

2.1.2 WIfMC Working Groups

The WfMC has established a number of working groups, e&tiiiea working on a particular area
of specification. The working groups are looselustured around thé/orkflow Reference Model
which provides the framework for tMgfMCs standards program. The Reference Model idestifie
the common characteristics of workflow systems aefines 5 discrete functional interfaces
through which a workflow management system intaragith its environment: users, computer
tools and applications, other software services, \&torking groups meet individually and also
under the umbrella of the Technical Committee, Whgcresponsible for overall technical direction
and co-ordination.

Table 1 briefly describes the WfMC working groupgsmmarising their objectives.
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Table 1. WfMC working groups, together with their objectives

WIMC Working Groups

Objectives

1 - Process Definition
Interchange Model & APIs

Definition of a standard interface between prockggition
and modelling tools and the workflow engine(s).

Interoperability

~12 - Client Application APIs | Definition of APIs failient applications to request service
§ from the workflow engine to control the progressain
5 processes, activities and work-items.
Q,
§< 3 - Application Invocation | A standard interface definition of APIs to allovetivorkflow
é Interface engine to invoke a variety of applications, throwginmon
O U agent software.

4 - Workflow Definition of workflow interoperability models artde

corresponding standards to support interworking.

5 - Administration &
Monitoring

The definition of monitoring and control functions.

6 - OMG

Development of a Workflow Management FagilDL
specification endorsed by both W§MC and the OMG.

7 - Conformance

To develop th&'MCs policy on product conformance
against its specifications and agree an approacértdor
certification.

8 - Reference Model

Specify a framework for workflsystems, identifying thei
characteristics, functions and interfaces. Devekmrof
standard terminology for workflow systems.

S

The WEMC identified 5 functional interfaces to a workflowrsice as part of its standardisation
programme. There is a relationship among theséfdies, as described in the workflow reference
model shown in Figure 1. These interfaces wereritest by the different working groups inside
WIMC. The rest of interfaces, from 6 to 8, do not appedhe figure, as they are not part of the

workflow reference model. They are related to CORBémpliant workflow engines, how

conformance of systems can be checked and terngyndkat has to be used WfMC documents
and discussions, respectively.

In the following subsections these interfaces aieflp explained.
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Application

Figure 1. WfMC workflow reference model

2.1.3 WIMC Interface 1: Process Definition Interchange

Inside the different functional interfaces idemtifi by WfMC, interface 1 [WFMC99b] defines
process definition import and export among differaorkflow engines. In this interface it is
included a common meta-model for describing theegss definition and also a textual grammar
for the interchange of process definitions, Wonkfl®rocess Definition Language (WPDL) and
application programming interfaces (API’s) for theanipulation of process definition data.

WPDL was later defined in XML, becoming the XML Ress Definition Language (XPDL),
described in [WFMCO02b]. The XML Schema correspogdin this language can be found in
[WEMCO02c].

In the next subsections, some meta-models ofdhiguage are presented.

2.1.3.1 Meta-Model

The Meta-Model describes the top-level entitiestaioed within a Process Definition, their
relationships and attributes (including some whicaly be defined for simulation or monitoring
purposes rather than for enactment). It also defwerious conventions for grouping process
definitions into related process models and theaissmmmon definition data across a number of
different process definitions or models.

The top-level meta-model entities are shown in fFédy including their relationship:
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Figure 2. Meta-Model top-level entities

For each of the above entities, there is an adsaciaet of properties, which describe the
characteristics of the entity. The complete desiorp of these properties can be found in
[WFMCO02b].

2.1.3.2 Process and Package Meta-Models

The process model includes various entities whaepes may be wider than a single process
definition. In particular the definitions of parifi@nts, applications and workflow relevant data may
be referenced from a number of process definitidhs. meta-model assumes the use of a common
process definition repository, associated with #markflow management system, to hold the
various entity types comprising the process dedinitWithin the repository itself and to support
the efficient transfer of process definition dat&rom the repository, the concept of package is
introduced, which acts as a container for the graupf common data entities from a number of
different process definitions, to avoid redefinitizvithin each individual process definition.

The package provides a container to hold a numbaommon attributes from the workflow
process definition entity (author, version, statis,). Each process definition contained withia th
package will automatically inherit any common &ttites from the package, unless they are
separately re-specified locally within the procdsfinition.

Within a package, the scope of the definitionsahes entities is global and these entities can be
referenced from all workflow process definitionsndaassociated activities and transitions)
contained within the package. Those entities are:

» Workflow participant specification
» Workflow application declaration
» Workflow relevant data

The package reference allows the use within th&ggecor its contained objects of references to
top-level entities in the referenced external pgeka

» Process identifiers for subflow reference

10
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» Workflow participant specifications
» Workflow application declarations

Workflow relevant data naming must be unique withirpackage; where such data is passed
between processes as parameters. Responsibiltsy with process designers / administrators to
ensure consistent name / data type usage withicepsodefinitions / models to support subflow
operations (including any required remote procetsoperability).

Figure 3 shows the process meta-model identifyfreglasic set of entities and attributes for the
exchange of process definitions. For a Processnilief the following entities must be defined,
either explicitly at the level of the process dgfom, or by inheritance directly or via cross
reference from a surrounding package:

» Workflow Process Activity
 Transition Information

Workflow Participant Specification
Workflow Application Declaration
Workflow Relevant Data

Workflow Frocess
Diefiniticn

—iBn}ck Activity|

Sub-Process
Definition

System
: Workflow -Pedormed
and Envircnmental Ralevant Datq WWor
Data

Workflow
Participant -Invoke

Specification

Workflow
Application
Declaration

Transition
Infarmation

Resource Repository
or Organizational
Model

Figure 3. Workflow process definition meta-model

For each of the above entities, there is an adsaciaet of properties, which describe the
characteristics of the entity. The complete desiorp of these properties can be found in
[WFMCO02b].

Multiple process definitions are bound togetherairmodel definition. The Package acts as a
container for grouping together a number of indidildprocess definitions and associated entity
data, which is applicable to all the contained pescdefinitions (and hence requires definition only
once). Figure 4 shows the Package meta-model, vdaistains the following entity types:

» Workflow Process Definition

» Workflow Participant Specification
» Workflow Application Declaration
» Workflow Relevant Data

11
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1 | Package
Workflow .
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Figure 4. Package definition meta-model
The meta-model for the Package identifies theiesatand attributes for the exchange, or storage,
of process models. It defines various rules of iitiece to associate an individual process
definition with entity definitions for participaspecification, application declaration and workflow

relevant data, which may be defined at the packagel rather than at the level of individual
process definitions.

The Package Definition allows the specification aofnumber of common process definition
attributes, which will then apply to all individupfocess definitions contained within the package.
Such attributes may then be omitted from the imtligl process definitions.

2.1.3.3 XPDL Elements overview

Table 2 gives an overview of major elements defiwgtin XPDL.

» The first row contains attributes and elements comro all major elements. All major
elements have the attributes id and name and mataiooa Description and Extended
Attributes.

» The second row contains specific properties ofélspective major element.

» The third group consists of elements that may éomederences to other elements.

» The fourth group consists of Documentation and letaments. They contain presentation
information to be used by the executing engine.

» The fifth group contains information relevant fanalation and process optimisation.

Further elements and predefined attributes mayddedhto the model to create future conformance
levels. The complete description and semanticdl elements can be found in [WFMCO02b].

12
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Table 2. Overview of elements

Package | Workflow Activity Transition [ Application | Data Field | Participant
Process
Id Id Id Id Id Id Id
Name Name Name Name Name Name Name
Description | Description Description Descriptign Destion | Description| Description
Extended Extended |Extended |Extended |Extended |Extended |Extended
attributes attributes | attributes | attributes | attributes | attributes | attributes
XPDL Creation Automation Data type Participant
version date mode type
Source Version Split
vendor id
Creation date Author Join
Version Codepage | Priority
Author Country key Limit
Codepage Publication Start mode
status
Country key | Priority Finish mode
Publication | Limit Deadline
status
ConformanceValid from
class date
Priority unit | Valid to
date
Responsible| Parameters Performgr  Conditign
External Responsible Tool From Parameterg Initial value
package
Subflow To
ActivitySet
Actual
parameter
Documentati| Documentat Documentat
on ion ion
Icon Icon Icon
Cost unit Duration | Cost
unit
Duration Duration
Waiting Waiting
time time
Working Working
time time

13
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2.1.4 WIMC Interfaces 2 & 3: Workflow Management Application Programming Interface
Specification

The purpose of this specification is the definitimhstandard workflow management Application
Programming Interfaces (API), which can be suppbrby workflow management (WFM)

products. These API calls provide for a consisterdthod of access to WFM functions in
cross-product WFM Engines. The API set is namediflaw Application Programming Interfaces
(WAPI).

In the API specifications there are guidelines bé& WfMC for building workflow-enabled
applications (Interfaces 1, 2 and 3 in the Workfleeference Model).

The support of these interfaces in WFM productovadl the implementation of front-end
applications, which need to access WFM Engine fanst(Workflow services). Implementation of
these API calls are also intended to allow the fowk applications to be adjusted to operate with
different WFM Engines using this common API inteda

These API calls should allow a WFM exploiter to éavsingle end user interface and functions set
regardless of the number of WFM products existingan installation. WAPI calls may be
implemented in a number of languages. The WAPIscatk for use at run-time. That is, when
processes are executing or are to be executed. Woeyd normally be used by workflow
applications (e.g. worklist handlers, cooperatippl&ations) but may also be used by a WFM
Engine when it wishes to interact with another WHkbduct within the context of the API
functions.

Through its set of functions, the WAPI provides ed of workflow services that a workflow
enactment service provides. The WAPI does not assamy specific user interface, but rather it
specifically assumes that the user interface ofwbekflow enabled application, that uses these
services, provides its own user interface, thateddp solely on the application development
environment facilities where it is implemented.

The WFM Engine functions can broadly be classifiethe following areas:

* WAPI Connection Functions

» WAPI Workflow Definition Functions
* WAPI Process Control Functions

» WAPI Activity Control Functions

* WAPI Process Status Functions

* WAPI Activity Status Functions

» WAPI Worklist Functions

* WAPI Administration Functions

More information about this specification can berfd in [WFMC98b].
2.1.5 WIMC Interface 4: Interoperability

Interoperability issue was first defined by meahsmw abstract specification [WFMC99c]. In this
document it is defined the functionality requireml dupport interoperability between different
workflow engines. Workflow product vendors shoukktthis abstract specification to understand
the principles of how interoperability between witolv engines are effected using the WfMC
Standards. In the abstract specification it ispresented how the standard has to be implemented,

14
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but a series of principles have been defined tatd workflow engine vendors how to implement
interoperable products.

Apart from this abstract specification, severalcHiieetransport bindings have been defined. They
give the details of how conformant implementatiaristhe abstract specification must work.
Interoperability implementations can claim comptianwith a specific binding of the abstract
specification. At the current moment, the followinigdings have been defined:

« Wi-XML 2.0, XML Based Protocol for Run-Time Intedran of Process Engines
[WFMCO03a]

» AWSP, Asynchronous Web Services Protocol [WFMC02a]

* Internet e-mail MIME Binding [WFMCO00a]

» Asynchronous HTTP binding of Wf-XML [WFMCO00b]

2.1.6 WIMC Interface 5: Audit Data Specification

The audit data specification deals with the infdiorathat needs to be captured and recorded from
the various events occurring during a workflow d@mant. In [WFMC98d] it is defined what
information is to be gathered and made availabteafwalysis, but not how it is stored. This
information is called Common Workflow Audit Data\(@AD).

Again, there is an abstract specification from whicis intended that concrete bindings will be
derived to different programming languages, sucls@g, C, or C++. By defining the semantics
for this data, a cohesive analysis is possible wherking with heterogeneous workflow products.

For the moment, there are no concrete bindingsndéfiin this interface, only the abstract
specification [WFMC98d] is available frolVfMC.
2.1.7 WIMC Interface 6: OMG

This interface only consists on a submission magd®©bG [WFMC98c] with the objective of
defining the requirements for interoperability beem different workflow object implementations
in a CORBA environment.

2.1.8 WIfMC Interface 7: Conformance

This interface deals with the way of measuring oomiince of implementations brought to the
market by workflow product vendors against thendtd semantics laid out in the standards and
interface/binding specifications published by thé\E.

The requirements for conformance of workflow praduare defined in the following document
[WFMC98a].

2.1.9 WIMC Interface 8: Reference model

Inside this interface it is defined the terminolagyd glossary defined WMyfMCin order to be used
in their specifications and discussions. The cotepli®cument can be found in [WFMC99a].

15
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2.2 Web Services

Web Services refer to loosely coupled software iappbns distributed across the Internet and
World Wide Web. They are completely self-containaud self-described, unlike the rest of
distributed software applications, which are depedn the technology used for implementing
them. They are intended for being used by compathigisoffer their services over the Internet.
Other companies will use these services throughvitein a loosely coupled way.

A Web Service is a fully encapsulated, modular ah#pplication logic that can be found and used
by other applications without requiring an intim&tewledge of the inner working of the service.
It is based on well-known standards like eXtensilarkup Language (XML) [XMLO4a] and
Hypertext Transfer Protocol (HTTP) [HTTP99a] anch d@ mixed and matched with other Web
Services when needed.

Simple Object Access Protocol (SOAP) [SOAP03a, Sa8%R SOAP03c], Universal Description,

Discovery and Integration (UDDI) [UDDIO4a] and Wé&rvices Description Language (WSDL)

[WSDL03a, WSDL03b, WSDLO03c] are key in the Web $m#g paradigm. They are independent
but used together provide a complete infrastrucfareWeb Services implementation. We are
going to describe them in next sections, but wetwabriefly explain their relationship before.

UDDI provides an open framework for describing,cdigering and integrating services over the
Internet. It also provides a registry that worksagellow pageservice for Web Services. UDDI is
accessed from SOAP, a lightweight XML-based protacged to exchange information in a
distributed way, usually following a client-serverodel. WSDL is an XML-based description
language that complements UDDI as it provides &umi mechanism for describing services and
network protocol bindings.

In the next sections we give a more detailed exgtlan on each of these technologies.
2.2.1 Simple Object Access Protocol (SOAP)

Simple Object Access Protocol (SOAP) [SOAP03a, S8k SOAPO03c] Version 1.2 provides
the definition of the XML-based information whiclarc be used for exchanging structured and
typed information between peers in a decentralidetiributed environment.

SOAP is fundamentally a stateless, one-way messagkeange paradigm, but applications can
create more complex interaction patterns (e.guestjresponse, request/multiple responses, etc.)
by combining such one-way exchanges with featuresiged by an underlying protocol and/or
application-specific information. SOAP is silent i@ semantics of any application-specific data it
conveys, as it is on issues such as the routing@AP messages, reliable data transfer, firewall
traversal, etc. However, SOAP provides the framé&wyr which application-specific information
may be conveyed in an extensible manner. Also, SPrRides a full description of the required
actions taken by a SOAP node on receiving a SOASsaue.

In the next sections, some of the main featurée@AP are described.
2.2.1.1 SOAP message structure

Figure 5 shows an example of a SOAP message sttustured into a SOAP Envelope (marked
with orange text), which contains a SOAP Headet {(egt) and a SOAP Body (green text).

16
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<?xml version="1.0" ?>

<env:Envelope xmins:env="http://www.w3.0rg/2003/05/ soap-envelope">
<env:Header>
<m:reservation xmlns:m="http://travelcompany.exam ple.org/reservation”
env:role="http://www.w3.0rg/2003/05/soap- envelope/role/next"
env:mustUnderstand="true">
<m:reference>uuid:093a2dal-q345-739r-ba5d-pqffo8 fe8j7d</m:reference>
<m:dateAndTime>2001-11-29T13:20:00.000-05:00</m: dateAndTime>
</m:reservation>
<n:passenger xmins:n="http://mycompany.example.co m/employees”
env:role="http://www.w3.0rg/2003/05/soap- envelope/role/next"

env:mustUnderstand="true">
<n:name>Ake Jogvan @yvind</n:name>
</n:passenger>
</env:Header>
<env:Body>
<p:itinerary
xmins:p="http://travelcompany.example.org/reser vation/travel">
<p:departure>
<p:departing>New York</p:departing>
<p:arriving>Los Angeles</p:arriving>
<p:departureDate>2001-12-14</p:departureDate>
<p:departureTime>late afternoon</p:departureTi me>
<p:seatPreference>aisle</p:seatPreference>
</p:departure>
<p:return>
<p:departing>Los Angeles</p:departing>
<p:arriving>New York</p:arriving>
<p:departureDate>2001-12-20</p:departureDate>
<p:departureTime>mid-morning</p:departureTime>
<p:seatPreference/>
</p:return>
</p:itinerary>
<g:lodging
xmlns:q="http://travelcompany.example.org/reserv ation/hotels">
<Q:preference>none</q:preference>
</g:lodging>
</env:Body>
</env:Envelope>

Figure 5. Example of SOAP message

The SOAP header element is optional. It is an eskbenmechanism that provides a way to pass
information in SOAP messages that is not applicagiayload. Suclkontrol information includes,

for example, passing directives or contextual imfation related to the processing of the message.
This allows a SOAP message to be extended in alicafipn-specific manner. The immediate
child elements of thenv:Header element are called header blocks, and represéogical
grouping of data which can individually be targetgdSOAP nodes that might be encountered in
the path of a message from a sender to an ultireatver. The SOAP header in Figure 5 contains
two elements, a reservation and a passenger. Heaster blocks have to be processed in the next
SOAP intermediary or by the final recipient of thessage. This is indicated by the presence of the
attribute env:role that represents who has to process the message.offter attribute
env:mustUnderstand means that the header block is mandatory. If aenddes not
understand it, the processing of the SOAP message fail.

The SOAP body is the mandatory element within tBAB env:Envelope , which implies that
this is where the main end-to-end information coyeeein a SOAP message must be carried. The
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env:Body element and its associated child elements, itigeaad lodging, are intended for
exchange of information between the initial SOARdsr and the SOAP node which assumes the
role of the ultimate SOAP receiver in the messagb.prherefore, thenv:Body and its contents
are implicitly targeted and are expected to be tsided by the ultimate receiver. The means by
which a SOAP node assumes such a role is not defiyethe SOAP specification and is
determined as a part of the overall applicationas#ios and associated message flow.

The SOAP Message shown in Figure 5 can be expressadet of blocks, as shown in Figure 6.

SOAP Envelope

SOAP Header

SOAP Body

Figure 6. SOAP message blocks

2.2.1.2 SOAP message exchange

SOAP Version 1.2 is a simple messaging frameworkrinsferring information specified in the
form of an XML document between an initial SOAP d¢enand an ultimate SOAP receiver. The
more interesting scenarios typically involve mukipessage exchanges between these two nodes.
The simplest such exchange is a request-respotsemasome early uses emphasized the use of
this pattern as means for conveying remote proeedalls (RPC), but it is important to note that
not all SOAP request-response exchanges can ortodsgl modelled as RPCs. The latter is used
when there is a need to model a certain prograronteihaviour, with the exchanged messages
conforming to a pre-defined description of the réemmall and its return.

A much larger set of usage scenarios than thatredvby the request-response pattern can be
modelled simply as XML-based content exchanged@#AB messages to form a back-and-forth
conversationwhere the semantics are at the level of the sgraiid receiving applications.

Nevertheless, one of the most relevant messageargeh in SOAP is the one that models RPC
calls. One of the design goals of SOAP Version i$.20 encapsulate remote procedure call
functionality using the extensibility and flexiltiliof XML.

To invoke a SOAP RPC, the following informatiomiseded:

» The address of the target SOAP node: It containsupports the target of the RPC. It
assumes the role of the ultimate SOAP receiver.Wéne that this node identifies the target
method or procedure depends on the underlying pobtinding.

» The procedure or method name.
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» The identities and values of any arguments to Issqzhto the procedure or method together
with any output parameters and return value. Arctegoaration of the arguments used to
identify the Web resource which is the actual tafge the RPC, as contrasted with those
that convey data or control information used fargaissing the call by the target resource.

» The message exchange pattern, which will be emglayeonvey the RPC.

» Optionally, data, which may be carried as a pa8©AP header blocks.

2.2.1.3 SOAP processing model

The SOAP processing model describes the actiorentak a SOAP node on receiving a SOAP
message. There is a requirement for the node ttysendahose parts of a message that are
SOAP-specific, namely those elements in the SGRF namespace. Such elements are the
envelope itself, the header element and the boeimesit. A first step is, of course, the overall
check that the SOAP message is syntactically corfée processing of a SOAP message depends
on the header attributes present and their values.

A SOAP node is required to process a header bfatlassumes the role identified by the value of
theenv:irole  attribute. There are three standardised valuethérole attribute: none (no SOAP
node has to process the message), next (actioa takken by the next node in the message path)
and ultimateRecipient (action to be taken by thinalte recipient of the message). An application
can define their own values for role attribute,idating the action that has to take place when a
SOAP node receives the message.

After a SOAP node has correctly identified the legdalocks (and possibly the body) targeted at
itself using theenv:role attribute, the additional attributenv:mustUnderstand , in the
header elements determines further processingnactitat have to be taken. In order to ensure that
SOAP nodes do not ignore header blocks which amoitant to the overall purpose of the
application, SOAP header blocks also provide fore tladditional optional attribute,
envimustUnderstand , which, iftrue , means that the targeted SOAP node must process th
block according to the specification of that blo&uch a block is colloquially referred to as a
mandatory header block. In fact, processing of SBAP message must not even start until the
node has identified all the mandatory header blokgeted to him and understood them.
Understanding a header means that the node mystepared to do whatever is described in the
specification of that block. If the node is not abfe of processing the header block, a SOAP fault
must be generated.

SOAP Version 1.2 defines another optional attribfde header blocksenv:relay , which
indicates if a header block targeted at a SOARnmteiary must be relayed if it is not processed.

If a header block is processed, the SOAP processileg requires that it be removed from the
outbound message. The default behaviour for anoeegsed header block targeted at a role played
by a SOAP intermediary is that it must be removefbke the message is relayed.

The reason for this choice of default is to leantlom side of safety by ensuring that a SOAP
intermediary make no assumptions about the suriliggapast itself of a header block targeted at a
role it assumes, and representing some value-dddate, particularly if it chooses not to process
the header block, very likely because it does muatewstand it. That is because certain header
blocks represent hop-by-hop features, and it maynmake sense to unknowingly propagate it
end-to-end. As an intermediary may not be in atjprsto make this determination, it was thought
that it would be safer if unprocessed header blogk® removed before the message was relayed.
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Targeting the header block at the rokext together with theenvirelay  attribute set tdrue

can always serve to ensure that each intermedasyalthance to examine the header, because one
of the anticipated uses of thext role is which header blocks that carry informatise expected

to persist along a SOAP message path. Therefoege tls no restriction on the use of the
env:relay attribute with any role except of course the roles none and
ultimateReceiver , for which it is meaningless.

2.2.1.4 SOAP message transport

SOAP messages may be exchanged using a varietynagrlying protocols, including other
application layer protocols. The specification @whSOAP messages may be passed from one
SOAP node to another using an underlying protogdialled a SOAP binding. The best-known
SOAP binding is the SOAP HTTP binding that we dibscnext.

HTTP has a well-known connection model and a messaghange pattern. The client identifies
the server via a URI, connects to it using the dgoley TCP/IP network, issues a HTTP request
message and receives a HTTP response messagéesamie TCP connection. HTTP implicitly
correlates its request message with its responssage; therefore, an application using this
binding can chose to infer a correlation betweeBCAP message sent in the body of a HTTP
request message and a SOAP message returnedHiT T response. Similarly, HTTP identifies
the server endpoint via a URI, the Request-URI,ciwiian also serve as the identification of a
SOAP node at the server.

HTTP allows for multiple intermediaries between thitial client and the origin server identified
by the Request-URI, in which case the request/respanodel is a series of such pairs. Note,
however, that HTTP intermediaries are distinct fIS®AP intermediaries.

The HTTP binding makes use of the SOAP Web Metleadufe to allow applications to choose
the so-called Web method, restricting it to oneGET or POST, to use over the HTTP message
exchange. In addition, it makes use of two messxgbange patterns that offer applications two
ways of exchanging SOAP messages via HTTP: thefudee HTTP POST method for conveying
SOAP messages in the bodies of HTTP request apdnss messages, and the use of the HTTP
GET method in a HTTP request to return a SOAP ngessathe body of a HTTP response.

The purpose of providing these two types of usageto accommodate the two interaction
paradigms, which are well established on the W@flde Web. The first type of interaction allows
for the use of data within the body of a HTTP PQB8Treate or modify the state of a resource
identified by the URI to which the HTTP requestiestined. The second type of interaction pattern
offers the ability to use a HTTP GET request toaobta representation of a resource without
altering its state in any way. In the first case SOAP-specific aspect of concern is that the body
of the HTTP POST request is a SOAP message, whishtth be processed (per the SOAP
processing model) as a part of the applicationifipgarocessing required for conforming POST
semantics. In the second case, the typical usagéstforeseen is the case where the representation
of the resource that is being requested is returredas a HTML, or indeed a generic XML
document, but as a SOAP message. That is, the lddmtent type header of the response message
identifies it as being of media typapplication/soap+xml . Presumably, there will be
publishers of resources on the Web who determiaediinch resources are best retrieved and made
available in the form of SOAP messages.

There are non-normative binding specifications @her protocol bindings, such as email
[SOAPO02a].
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2.2.2 Universal Description, Discovery and Integration

Universal Description Discovery and Integration cfieation [UDDIO4a, UDDIOOb, UDDIO1a]
comes from the joint effort of a group of techngl@nd business leaders to cope with the problem
of describing business services offered by theneirT$olution is the creation of a service registry
architecture that presents a standard way for bases to build a registry, query other business and
enable to registered businesses to interoperateshade information globally in a distributed
manner.

With UDDI businesses can:

» Discover each other
» Define how they interact over the Internet
» Share information in a global registry

To ensure that the partners involved in the creatibUDDI use it, they have created an UDDI

Business Registry on the web. It is an implemeoiatif the UDDI specification and it enables any
company to announce their electronic commerceitieBv Each company receives a global unique
identifier when it registers and it gives a bekeowledge of the company.

Figure 7 shows graphically how version 1 of UDDIrk&[UDDIO0a].

1. 4,
Software companies, standards &'vm
bodies and programmers populate
the registry with SLn | | =

descriptions of different types of services

Marketplaces, search engines, and
business apps query the registry to
discover services at other companies

\

UDDI Business Registry
M=

Service Type

E' Business

L 2 Registrations Registrations (@‘@
Businesses populate

the registry with 3. UDDI Business Registry assigns 0 fﬁ”“:j
descriptions of the a programmatically unique 5. = Y@k%

services they support identifier to each service and

business registration Business uses this data to
facilitate easier integration with
each other over the Web

Figure 7. UDDI version 1 way of working

UDDI is currently in version 3 [UDDIO2a, UDDIO2bjhd we briefly describe in next section its
main features.
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2.2.2.1 UDDI version 3.0

UDDI Version 3 [UDDIO2b] builds on the vision of UD as ameta serviceor locating web
services by enabling robust queries against rictadagta. Expanding on the foundation of Versions
1 and 2, Version 3 offers a specification for bini¢d flexible, interoperable XML Web services
registries useful in private as well as public dgptents.

The information that makes up a UDDI registry cetssiof instances of four core data structure
types, the businessEntity, the businessServicehitidingTemplate and the tModel, together with
instances of additional data structure types ddfinghe UDDI APl Schema.

The four core types and their relationships arevshim a simplified diagram in Figure 8 and we
briefly explain them next.

businessEntity: Information about the tModel: Descriptions of specifications
party who publishes information about for services or VE!'LIE sels. Basis for
a senvice technical fingerprints

businessEnfities contain
businessServices

bindingTemplates contain references to
thiodels. These references designate the
interface specifications for a senvice.

businessService: Descriptive
information about a particular famiby of
technical serices

businessServices contain
bindingTemplates

i |

bindingTemplate: Technical
information about a service entry paint
and implemeniation spacs

Figure 8. UDDI core data structures

The businessEntitystructure represents businesses and providersnwitlbDI. It contains
descriptive information about the business or giewviand about the services it offers. This would
include information such as names and descripfiomnsultiple languages, contact information and
classification information. Service descriptiongdarchnical information are expressed within a
businessEntity by contained businessService ardiftgjiiemplate structures.

The businessServicstructure represents a logical grouping of Welvises. At the service level,
there is still no technical information providedbabthose services; rather, this structure alldves t
ability to assemble a set of services under a caommbric. Each businessService is the logical
child of a single businessEntity. Each businesg&ergontains descriptive information outlining
the purpose of the individual Web services foundhiwi it. For example, a businessService
structure could contain a set of Purchase Order \&kawices (submission, confirmation and
notification) that are provided by a business.

The bindingTemplatestructure represents an individual Web service.cémtrast with the
businessService and businessEntity structures,hwéie oriented toward auxiliary information
about providers and services, a bindingTemplateiges the technical information needed by
applications to bind and interact with the Web &enbeing described. It must contain either the
access point for a given service or an indirecti@@thanism that will lead one to the access point.
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Each binding Template is the child of a single besgService. A bindingTemplate can be
decorated with metadata that enable the discovéryhat bindingTemplate, given a set of
parameters and criteria.

Technical Models, oitModels for short, are used in UDDI to represent uniquecepts or
constructs. They provide a structure that allowage and, thus, standardization within a software
framework. The UDDI information model is based bis thotion of shared specifications and uses
tModels to engender this behaviour. For this reagdodels exist outside the parent-child
containment relationships between the businessfnhitisinessService and bindingTemplate
structures.

Each distinct specification, transport, protocohamespace is represented by a tModel. Examples
of tModels that enable the interoperability of Wedrvices include those based on Web Service
Description Language [WSDLO3b] (WSDL), XML Schemafition [XMLSO01a] (XSD), and
other documents that outline and specify the cohtead behaviour that a Web Service may
choose to comply with. To describe a Web servicat tbonforms to a particular set of
specifications, transports and protocols, refererieehe tModels that represent these concepts are
placed in the bindingTemplate. In such a way, tM&dean be re-used by multiple
bindingTemplates. The bindingTemplates that redgsrecisely the same set of tModels are said to
have the samt&chnical fingerprintand are of the same type. In this way, tModelslmamnised to
promote the interoperability between software syste

The use of tModels is essential to how UDDI repnésedata and metadata. The UDDI

specification defines a set of common tModels tizat be used canonically to model information
within UDDI. If a concept that is required to mo@eparticular scenario does not exist in a registry
a user should introduce that concept by saving ad#¥ containing the URL of the relevant

overview documents.

One of the most important objectives of UDDI versi8.0 is the provision of mechanisms to
support a multi-registry environment, where rootl affiliate registries coexist in the aim of
making easier the sharing of data among UDDI registThe need for a root registry comes from
the prevention of identifier key collisions amoniffetent registries. In this way, the root registry
will establish safe key spaces for each registry.r8ying on a common root registry as an
arbitrator of key spaces, affiliate registries share data with both the root registry and amorgy on
another with the knowledge that a given partitivmique. Note that it is still the responsibilitly
each registry, both a root registry and its aff@f to insure the data integrity and uniqueneskeof
keys within its custody.

An important example of a root registry is the UDBUsiness Registry (UBR), which has a set of
policies in place to generate unique uuidKeys dbageto validate domainKeys through signatures
that correlate with Domain Name Service (DNS) rdsoiThese policies insure the uniqueness of
both domainKeys and uuidKeys within the UDDI Busisi&kegistry, and thus the UBR serves as a
reasonable root registry for many purposes. In, fastablishing alternate root registries is not
recommended, as this would ultimately defeat thal @gd publishers being able to share data
between multiple registries with an assurance ofding a key collision. By acknowledging the
UDDI Business Registry as a root, an affiliate s&gi can establish inter-registry communication
policies and procedures with both the UDDI BusinRegistry and any other registry, which is an
affiliate of the UDDI Business Registry.

23



Electronic commerce of services Silvia Llorente Viejo

2.2.3 Web Services Description Language (WSDL)

Web Services Description Language (WSDL) [WSDLOBHjvides a model and an XML format
for describing Web services. WSDL enables the sejmar of the description of the abstract
functionality offered by a service from concretdails of a service description such famwv and
wherethat functionality is offered.

This specification defines a language for descghire abstract functionality of a service as wsll a
a framework for describing the concrete detailsa afervice description. The WSDL Version 2.0
Part 2: Message Exchange Patterns specificatiorDM#Sc] defines the sequence and cardinality
of abstract messages sent or received by an operdthe WSDL Version 2.0 Part 3: Bindings
specification [WSDL03a] defines a language for désng such concrete details for SOAP 1.2
[SOAPO03b], HTTP [HTTP99a] and MIME [MIME96a].

In the next sections, the different parts of WSDPé @escribed in more detail.
2.2.3.1 Core Language

WSDL describes a Web service in two fundamentajestaone abstract and one concrete. Within
each stage, the description uses a number of cotsto promote reusability of the description and
separate independent design concerns.

At an abstract level, WSDL describes a Web servicerms of the messages it sends and receives;
messages are described independent of a specificfevimat using a type system, typically XML
Schema [XMLSO01a].

An operation associates a message exchange pati#rrone or more messages. A message
exchange pattern identifies the sequence and editgiof messages sent and/or received as well as
who they are logically sent to and/or received frolm interface groups together operations
without any commitment to transport or wire format.

At a concrete level, a binding specifies transpod wire format details for one or more interfaces.
An endpoint associates a network address with dirgn And finally, a service groups together
endpoints that implement a common interface.

In [WSDLO3b] the conceptual model for WSDL is désed as a set of components with
properties. Each aspect of a Web service that W& describe has its own property set. For
each component it is also described its XML repreden.

The components defined inside WSDL are the follgwin

» Definitions: Container for WSDL components (inteda, bindings and services) and type
system components. It has several properties ssicimtarfaces bindings services type
definitionsandelement declarations

* Interface: Describes sets of messages that a sesé@nds and/or receives, by grouping
related messages into operations. An operatiorset af input and output messages and an
interface is a set of operations. It has the follmvpropertiespame target namespace
extended interfacestyle defaultoperationsfeaturesandproperties

* Interface operation: Describes an operation thgitvan interface supports. An operation is
an interaction with the service consisting of acfahessages exchanged between the service
and the other roles involved in the interactionparticular the service requester. It has the
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following properties, name target namespagcemessage exchange pattermessage
referencesfault referencesstyle featuresandproperties

» Message reference: Associates XML element decoberstihat define the message content
for one of the messages participating in an oparatlt has the following properties,
message referengdirectionandmessage

» Fault reference: Associates an XML element dedtamathat defines the fault message
contents for a fault that occurs related to a ngsgarticipating in an operation. It has the
following propertiesname message referencdirectionandmessage

» Feature: Describes an abstract piece of functignglpically associated with the exchange
of messages between communicating parties. It hasfdllowing propertiesname and
required

» Property: Describes the set of possible valuesafgoarticular property. A property is
typically used to control a feature's behaviounperties, and hence property values, can be
shared amongst features. It has the following pt@® name required and value
constraint

» Binding: Describes a concrete message format amdrmission protocol, which may be used
to define an endpoint. Binding components can le#l us describe such information in a
re-usable manner for any interface or specificidlya given interface. It has the following
propertiespname target namespacénterface operationsfeaturesandproperties

» Binding operation: Describes a concrete bindingafparticular operation of an interface to a
particular concrete message format. A particulaeration of an interface is uniquely
identified by the target namespace of the interau# the name of the operation within that
interface. It has the following propertiasame target namespacgenessage referencesd
fault references

* Binding message reference: Describes a concretdinginfor a particular message
participating in an operation to a particular catermessage format. It has the following
propertiesmessage referen@nddirection

» Binding fault reference: Describes a concrete mgdif a particular fault message of an
operation to a particular concrete message forihdtas the following propertiesjame
message referen@nddirection

» Service: Describes a set of endpoints at whictsihgle interface of the service is provided.
The endpoints thus are in effect alternate plateghich the service is provided. It has the
following propertiesname target namespagnterfaceandendpoints

» Endpoint: Defines the particulars of a specific @idt at which a given service is available.
It has the following propertiesameandbinding

2.2.3.2 Message exchange patterns

Web Services Description Language (WSDL) messagferpa [WSDLO03c] define the sequence
and cardinality of abstract messages listed in peration. Message patterns also define which
other nodes send messages to, and receive meésagethe service implementing the operation.

By design, WSDL message patterns abstract out fgpetiessage types. Patterns identify
placeholders for messages, and placeholders aoeiaigsl with specific message types by the
operation using the pattern.
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Unless explicitly stated otherwise, WSDL messagtiepas also abstract out binding-specific

information like timing between messages, whether gattern is synchronous or asynchronous,
and whether the message are sent over a singlaltple channels.

Like interfaces and operations, WSDL message pettdo not exhaustively describe the set of
messages exchanged between a service and othes; iigdsome prior agreement, another node
and/or the service may send other messages thabadescribed by the pattern. For instance, even
though a pattern may define a single message semt & service to one other node, the Web
Service may multicast that message to other nodes.

To maximize reuse, WSDL message patterns identifyramal contract between other parties and
Web Services, and contain only information thateigvant to both the Web Service and another
party.

WSDL patterns are described in terms of the WSDinmonent model, specifically the Message
Reference and Fault Reference components.

The message patterns described are the following:

* In-only and Robust in-only: Consist on one messagach has a value oin for the
direction property. The message is received froomesaiode calledN. The difference
between these two patterns is the fault generatilenthey use.

* In-out: Consists on two messages, one with value fifr the direction property and another
with value ofout for the direction property. The first messageeiseived from some node
calledN and the second one is sent to nbide

» Out-only and Robust out-only: Consist on one messadyich has a value afut for the
direction property. The message is sent to some palfledN. The difference between these
two patterns is the fault generation rule they use.

» Out-in: Consists on two messages, one with valueuffor the direction property and
another with value oin for the direction property. The first messagednst4o some node
calledN and the second one is received from ndde

» Asynchronous out-in: Consists on two messages,vatte value ofout for the direction
property and another with value of for the direction property. The second message is
optional. The first message is sent to some notledcll and the second one is received
from nodeN.

2.2.3.3 Binding specifications

WSDL Bindings [WSDLO03a] defines binding extensidos the following protocols and message
formats:

- SOAP Version 1.2 [SOAP03b].
« HTTP/1.1 GET/POST [HTTP99a].
« MIME [MIME96a].

Nevertheless, WSDL bindings continuously evolvetesprotocols it uses evolve. In [WSDL03a]
many of the sections are marked to be revised dedgted, so we do not want to extend us in
explaining something that may change in a few time.
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2.3 Business Process Execution Language for Web Serice

The specification document [BPELO3b] of the Bussné&3ocess Execution Language for Web
Services (BPEL4WS) defines a notation for specgfiusiness process behaviour based on Web
Services.

The Business Process Execution Language for Welic8er(BPEL4WS) is currently in its version
1.1, published on "5 May 2003. It is a joint effort of BEA Systems, énpational Business
Machines Corporation (IBM), Microsoft Corporatid®AP AG and Siebel Systems.

Processes in BPEL4AWS export and import functiopably using Web Service interfaces
exclusively. Business processes can be describ@iways:

» Executable business processes. They model actbavioerr of a participant in a business
interaction.

» Abstract processes. Business protocols use prateEsgiptions that specify the mutually
visible message exchange behaviour of each ofdheep involved in the protocol, without
revealing their internal behaviour. The processdpsons for business protocols are called
abstract processes.

BPEL4WS provides a language for the formal speatifos of business processes and business
interaction protocols. By doing so, it extends ¥Meb Services interaction model and enables it to
support business transactions. BPEL4WS definest@noperable integration model that should
facilitate the expansion of automated process matem in both the intra-corporate and the
business-to-business spaces.

2.3.1 Relationship between BPEL4AWS and WSDL

BPEL4WS depends on the following XML-based speatfims: Web Services Description
Language (WSDL) 1.1 [WSDLO1a], XML Schema 1.0 [XM1&&], XPath 1.0 [XPAT99a] and
WS-Addressing [BPELO3a].

Among these, WSDL has the most influence on thelBW¥ES language. The BPEL4WS process
model is layered on top of the service model deffiog WSDL 1.1. At the core of the BPEL4WS
process model is the notion of peer-to-peer intemadetween services described in WSDL,; both
the process and its partners are modelled as W®Dblices. A business process defines how to
coordinate the interactions between a processnostand its partners. In this sense, a BPEL4WS
process definition provides and/or uses one or M@EDOL services, and provides the description
of the behaviour and interactions of a processirts relative to its partners and resources through
Web Service interfaces. That is, BPELAWS definesritfessage exchange protocols followed by
the business process of a specific role in theaat®n.

The definition of a BPEL4AWS business process atdtows the WSDL model of separation
between the abstract message contents used bysireess process and deployment information
(messages and portType versus binding and addnéssnation). In particular, a BPELAWS
process represents all partners and interactiots tivese partners in terms of abstract WSDL
interfaces (portTypes and operations); no refererase made to the actual services used by a
process instance.

However, the abstract part of WSDL does not defthe constraints imposed on the
communication patterns supported by the concretdings. Therefore a BPELAWS process may
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define behaviour relative to a partner service thatot supported by all possible bindings, and it
may happen that some bindings are invalid for alBRES process definition.

A BPEL4WS process is a reusable definition thatlmadeployed in different ways and in different
scenarios, while maintaining uniform applicatiomde behaviour across all of them. The

dependency on WS-Addressing is meant to avoid tivvgra private BPEL4AWS mechanism for

web service endpoint references - such refereneestwiously a very general requirement in the
usage of web services.

2.3.2 Core concepts and usage patterns

Business protocol description and executable basipeocess description usage patterns require a
common core of process description concepts. IBRPEL4AWS specification the core concepts are
clearly separated from the extensions requiredifspadty for the two usage patterns: business
protocols and executable business processes. TREBWS specification is focused on defining
the common core, and adds only the essential egtengequired for each usage pattern.

2.3.3 Definition of a business process

This section provides a quick summary of the BPEISA®yntax. It is only a brief overview; the
details of each language construct are describfgHELO3b].

The basic structure of the language is as follows:

<process>
<partnerLinks/>
<partners/>
<variables/>
<correlationSets/>

<faultHandlers>
<catch>
activity
</catch>
<catchAll>
activity
</catchAll>
</faultHandlers>

<compensationHandler>
activity
</compensationHandler>

<eventHandlers>
<onMessage>
activity
</onMessage>
<onAlarm>
activity
</onAlarm>
</eventHandlers>

activity

</process>
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The top-level attributes are as follows:

queryLanguage. This attribute specifies the XMLrguanguage used for selection of nodes
in assignment, property definition, and other u3é® default for this attribute is XPath 1.0,
represented by the URI of the XPath 1.0 specificati
http://www.w3.0rg/TR/1999/REC-xpath-19991116.

expressionLanguage. This attribute specifies th@emsion language used in the process.
The default for this attribute is XPath 1.0, repréged by the URI of the XPath 1.0
specification: http://www.w3.0rg/TR/1999/REC-xpath991116.

suppressJoinFailure. This attribute determines hdretthe joinFailure fault will be
suppressed for all activities in the process. Tifexeof the attribute at the process level can
be overridden by an activity using a different \eafar the attribute.
enablelnstanceCompensation. This attribute detesmimhether the process instance as a
whole can be compensated by platform-specific means

abstractProcess. This attribute specifies whetteptocess being defined is abstract (rather
than executable).

The tokeractivity can be any of the following:

<receive> allows the business process to do a Igclait for a matching message to
arrive.

<reply> allows the business process to send a messareply to a message that was
received through a <receive>. The combination ofraceive> and a <reply> forms a
request-response operation on the WSDL portTypthfoprocess.

<invoke> allows the business process to invokeexway or request-response operation on
a portType offered by a partner.

<assign> can be used to update the values of Vesiabth new data. An <assign> construct
can contain any number of elementary assignments.

<throw> generates a fault from inside the busimpeesess.

<terminate> is only available in executable proessdt can be used to immediately
terminate the behavior of a business process iostatithin which the terminate activity is
performed. All currently running activities must tErminated as soon as possible without
any fault handling or compensation behavior.

<wait> allows you to wait for a given time periodumtil a certain time has passed.

<empty> allows you to insertrao-opinstruction into a business process.

<sequence> allows you to define a collection ofviids to be performed sequentially in
lexical order.

<switch> allows you to select exactly one branchgiivity from a set of choices.

<while> allows you to indicate that an activity s be repeated until a certain success
criteria has been met.

<pick> allows you to block and wait for a suitabhessage to arrive or for a time-out alarm
to go off. When one of these triggers occurs, thepeiated activity is performed and the
pick completes.

<flow> allows you to specify one or more activitimsbe performed concurrently. Links can
be used within concurrent activities to define @dny control structures.

<scope> allows you to define a nested activity with own associated variables, fault
handlers, and compensation handler.
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» <compensate> is used to invoke compensation onrar scope that has already completed
normally. This construct can be invoked only fronithim a fault handler or another
compensation handler.

2.3.4 The lifecycle of a business process

The interaction model that is directly supportedW$DL is essentially a stateless client-server
model of synchronous or uncorrelated asynchronaggactions. BPEL4AWS, builds on WSDL by
assuming that all external interactions of the mes$ process occur through Web Service
operations. However, BPEL4WS business processesset stateful long-running interactions in
which each interaction has a beginning, definedabielir during its lifetime and an end.

The creation of a process instance in BPELAWSwsu implicit; activities that receive messages
(that is, <receive> and <pick> activities) can Iom@tated to indicate that the occurrence of that
activity causes a new instance of the businesepsoio be created.

To be instantiated, each business process mudinattleast one sudtart activity This must be
an initial activity in the sense that there is nasib activity that logically precedes it in the
behaviour of the process.

If more than one start activity is enabled conautfye then all such activities must use at least on
correlation set and must use the same correlagits s

If exactly one start activity is expected to ingiatie the process, the use of correlation sets is
unconstrained. This includes a pick with multipletessage branches; each such branch can use
different correlation sets or no correlation sets.

A business process instance is terminated in otteedllowing ways:

* When the activity that defines the behavior of phecess as a whole completes. In this case
the termination is normal.

* When a fault reaches the process scope, and & éieimdled or not handled. In this case the
termination is considered abnormal even if thetfeuhandled and the fault handler does not
rethrow any fault. A compensation handler is newstalled for a scope that terminates
abnormally.

* When a process instance is explicitly terminatedabterminate activity. In this case the
termination is abnormal.

« If a compensation handler is specified for the hess process as a whole, a business process
instance can be compensated after normal complieyigratform-specific means.

2.4 Cross-Organizational Workflow Support in Virtual En terprises (Crossflow)

CrossFlow (Cross-Organizational Workflow SupportMintual Enterprises) [CROSS04a] was a
project in the & framework of the European Community, contract nemB8635. The project
started in September 1998 and terminated in See2U90.
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2.4.1 Project summary

The approach of the project was to describe a nurolbescenarios that were analysed as
background to the development of a contract frannkwd match-making facility was provided to
match contract offers with contract requirementsisThelped agreeing on a contract between the
requester and provider of a service in a dynamiomaa This contract was then used in setting-up
the inter-organisational link. The necessary resgsiiand mechanisms were then put in place for
both organisations, on a per-contract basis. lalfgto the above, additional cooperative support
services were developed to facilitate the operatiamanagement of cross-organisational workflow.

The results of the project are the following:

» A framework for describing contracts. The framewankludes a conceptual model for
electronic contracts, an XML-based contract spegiibn language, an XSL style sheet for
converting XML-based contracts to HTML represemtatiand contract templates for the
application domains used in the CrossFlow proj€ontract templates make the process of
match-making contract offers and contract requeasser. This framework also enables the
match-making of contract offers and contract retpiasrun-time.

» Tools for setting up the link between the workflomanagement systems (WfMSs) of the
two organisations according to the contract. Thisiés the allocation of necessary resources
in each workflow and the creation of gateways, Whiontrol and monitor the interactions,
and translate the passing information from an makto an external form and vice versa.

» Extensions of the current facilities in WfMSs toopide Co-operative Support Services
(CSS) such as:

0 Monitoring of outsourced tasks: to provide inforioat about task progress,
resources consumed and quality of service.

o0 Change control of outsourced tasks: to allow thelification of tasks after their
dispatching.

o0 Level of control: to allow a service requester cohbver a task being executed
remotely, for example, to facilitate abort, rollckaand compensation where
necessary.

0 The conclusions were proposed as open standarstaridardisation bodies, thus
making the CrossFlow standards also available thl8#endors.

0 A publicly available demonstration of the deploymer the solution in two
specific application areas, namely insurance agistics.

2.4.2 Project objectives

The project aimed to enable the use of WfMSs inasibns where business processes span
organisational boundaries. This will allow busires$o take full advantage of the considerable
benefits WIMSs bring to many business situationsliving the co-operation between different
organisations.

A service-providing organisation (provider) offeasservice to carry out a task on behalf of the
service-requesting organisation (requester). Thk tarried out by the provider on behalf of the
requester is referred to as an out-sourced tagklifiking of the requester and provider workflows
enables the requester to initiate and to monitar @ntrol the out-sourced task while it is being
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carried out, in accordance with the contract esthbt previously. Figure 9 shows a virtual
organization where some tasks are outsourced.

Virfual Organization

Service Consumer Service Provider :

Figure 9. Example of virtual organization

A typical life-cycle of service co-operation, basem linking the workflows of the two
organisations, is outlined below:

Describing and match-making the service: Providierscribe their service offerings, which
are matched against the requirements specifiethidyequester, to reach an agreed business
relationship.

Establishing the link: The two organisations agaed sign a contract, which forms the basis
for the creation of a new link between two workflovon their respective systems.
Depending on the contents of the contract, the Wilkenable the requester to outsource a
task to the provider and thereafter allows it tonage, monitor, verify and audit the task.
Using the link: Tasks are out-sourced from the estgr to the provider using the linked
WfMSs of the two organisations, in accordance whe contract. If permitted by the
contract, the requester may inquire about the sthn out-sourced task, its progress, and
modify or abort it. Additionally, the provider manotify the requester of any problems. The
results of tasks are ultimately passed back todhaester.

Terminating the link: Upon completion of the cortrahe link is removed.

The objective of the project was to design, develm employ a contract framework,
infrastructure, support services and tools to stpiie co-operation life-cycle between the two
organisations, enabling the linking of their woddls. The nature of such co-operation between
organisations cannot be understood or dealt witpgnly by concentrating on any single aspect of
it. Instead, what is needed is an end-to-end viegompassing the full range of problems that lie
on the path between the workflows in WfMSs and dhganisations they serve. These problems
stem from the different WfMSs and distributed pdatfis employed, the differences in task models,
the complexity of contracts, the crossing of difer technical and administrative domain
boundaries, and other key issues such as monitoqgnglity of service (Qo0S), transaction
management, security and remuneration.
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These aspects were addressed by the project, eseeptity and remuneration that were outside
the scope of the objectives. In addition to thejgmio objectives stated above, the following
requirements were addressed:

» The cost of buying and integrating the proposedasifucture, support services and tools
should be acceptable to small and medium-sizechisg#ons, as well as to large ones.

* |t should be possible to generalise the resulthisfproject and apply them to co-operation
among more than two organisations.

» The project results should be extendible to worthwi variety of WfMSs as well as certain
applications, which provide a restricted form ofrisftow.

e Conclusions drawn from the project should be fedMiMS vendors and standardisation
bodies dealing with this topic.

2.4.3 Crossflow technical approach

CrossFlow aims at providing high-level support feorkflows in dynamically formed virtual
organizations. High-level support is obtained bystedrting services and offering advanced
cooperation support. Virtual organizations are dgically formed by contract-based matchmaking
between service providers and consumers. CrossB@elopments are driven by requirements
from real-world scenarios, like the following ones.

» Service abstraction: In virtual organizations, atmer does not require full operational
details of other partners. Rather, a well-definksiti@ction of their operation should be used
to obtain an effective view on both data and preessAs partners in a virtual organization
often have different IT platforms, a heterogeneengironment exists. This heterogeneity
should be addressed by abstraction of technicadildeof partners. For both reasons,
CrossFlow defines the interaction between orgaiozatnot in terms of their workflow
systems, but on an abstraction level above thederag.

» Cooperation support: CrossFlow addresses threes arkadvanced co-operation support
functionality to complement basic workflow interoghility. Quality of Service monitoring
allows tracking the progress of outsourced seryiseth online during service execution and
offline to provide aggregate information. Level @bntrol enactment provides means for
high-level cross-organizational transaction managenand consumer-controlled process
control over outsourced services. Flexible Changet®l allows for dynamic changes to
execution paths of services during their execution.

» Contracts: The basis for cooperation in virtualamigations is the contract, in which the
encapsulated service and cooperation support serei@gn be completely specified. Partially
defined contracts are used by service provideradigertise their services and by service
consumers to search for services. As such, theaxins the basis for dynamic partnerships.

2.4.4 Crossflow architecture

The CrossFlow architecture supports both contraating and contract (service) enactment. The
architecture is based on commercial workflow manage system technology, shielded from the
CrossFlow technology by an interface layer. In phaect, IBM’'s MQSeries Workflow (formerly
FlowMark) workflow product is used. Figure 10 shogmphically the CrossFlow architecture.
Contract making and contract enactment are exgldmenore detail below.
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Figure 10. CrossFlow architecture

Contract makingWhen a service provider wants to advertise aisernt can perform on another
organization’s behalf, it uses its contract mandgesend a contract template to a trader. When a
service consumer wants to outsource the enactnfeatservice, it uses a contract template to
search for service providers via a trader. Whenascimbetween consumer’s requirements and
provider’s offer is found, an electronic contraahde made by filling in the template.

Contract enactmentBased on specifications in the contract, a dypsaotntract and service
enactment architecture is set up. The symmetrichitecture contains proxy gateways that control
all communication and support services for advancedperation functionality. After contract
completion, the dynamically created modules cadiggosed of.
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2.5 Electronic Business using eXtensible Markup Languag (ebXML)

EbXML (Electronic Business using eXtensible Markbpnguage) was started in 1999 as an
initiative of OASIS [EBXMLO04a] and the United Natie/ECE agency CEFACT (Centre for Trade
Facilitation and Electronic Business) [UNCEO4a].idta modular suite of specifications that
enables enterprises of any size and in any geoig@plocation to conduct business over the
Internet. Using ebXML, companies now have a stathadaethod to exchange business messages,
conduct trading relationships, communicate datzommon terms and define and register business
processes.

2.5.1 ebXML Business Process Specification Schema (BPSS)

The ebXML Business Process Specification SchemaMB)1b] provides a standard framework
by which business systems may be configured to mtmxecution of business collaborations
consisting of business transactions. It is baseshymrior UN/CEFACT work, specifically the
metamodel behind the UN/CEFACT Modeling MethodoldggMM) defined in the NO9OR9.1
specification [EBXMLO03a].

The specification schema supports the specificatfdnusiness transactions and the choreography
of business transactions into business collabarstiBach business transaction can be implemented
using one of many available standard patterns. & lpasterns determine the actual exchange of
business documents and business signals betwegrattmers to achieve the required electronic
commerce transaction.

The current version of the specification schemareskks collaborations between two parties
(binary collaborations). It is anticipated thatubsequent version will address additional features
such as the semantics of economic exchanges anttactsn more complex multi-party
choreography and context based content. Figurédddisan example of use of ebXML.
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Figure 11. ebXML system overview

In Figure 11, Company A has become aware of an dbkdistry that is accessible on the Internet
(step 1). Company A, after reviewing the conterftshe ebXML registry, decides to build and
deploy its own ebXML compliant application (step Bustom software development is not a
necessary prerequisite for ebXML participation. BiXcompliant applications and components
may also be commercially available.

Company A then submits its own business profil@rmiation (including implementation details
and reference links) to the ebXML registry (stepT)e business profile submitted to the ebXML
registry describes the company’'s ebXML capabilittesl constraints, as well as its supported
business scenarios. These business scenarios atevEMions of the business processes and
associated information bundles (e.g. a sales téoulation) in which the company is able to
engage. After receiving verification that the fotraad usage of a business scenario is correct, an
acknowledgment is sent to Company A (step 3).

Company B discovers the business scenarios supgoyt€ompany A in the ebXML registry (step
4). Company B sends a request to Company A st#tigigthey would like to engage in a business
scenario using ebXML (step 5). Company B acquirestaXML compliant application.

Before engaging in the scenario Company B submfisoposed business arrangement directly to
Company A’'s ebXML compliant software interface. Tp@posed business arrangement outlines
the mutually agreed upon business scenarios aruifispggreements. The business arrangement
also contains information pertaining to the messggequirements for transactions to take place,
contingency plans, and security-related requiremdstep 5). Company A then accepts the
business agreement.

Company A and B are now ready to engage in eBusimgiag ebXML (step 6).
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2.5.2 Business Process Specification Schema (BPSS) rethtiocuments

As mentioned above, other documents provide detaidinitions of some of the components of
the ebXML Specification Schema and their intertielaship. They include ebXML specifications
on the following topics:

» ebXML Technical Architecture Specification, versibi®4 [EBXMLO1a]

» ebXML Core Components Dictionary, version 1.04 [BBX01c]

» ebXML Naming Convention for Core Components, versidd4 [EBXMLO1d]

* ebXML Collaboration-Protocol Profile and Agreemer8pecification, version 1.0
[EBXMLO1e]

» ebXML Business Process and Business Information Iy&isa Overview, version 0.7
[EBXMLO1f]

» ebXML Business Process Analysis Worksheets & Ginds| version 0.10 [EBXMLO01g]

» ebXML E-Commerce Patterns, version 0.99 [EBXML01h]

» ebXML Catalog of Common Business Processes, vesii [EBXMLO1i]

» ebXML Message Service Specification, version 0BEBXML02a]

* UN/CEFACT Modeling Methodology (UMM) [EBXMLO03a]

We briefly describe them in the rest of the section
2.5.2.1 ebXML Technical Architecture Specification

This specification is an overview of the ebXML sifieations and their inter-relationship. It

describes the technical architecture of an ebXMingigant system. On it, ebXML components
and functionality are shown. It is also describemvhan ebXML system must be modelled,
including which functional phases involved in threation and use of an ebXML application. The
functional phases of an ebXML system are summariset

Implementation phaseCreation of a new ebXML application infrastrugurfigure 12 shows
graphically the ebXML implementation phase.

Business
Process &

> Information

Meta Models

Request
[ Business
Receive Library

Update

Trading
Partner L Core Library

Figure 12. ebXML implementation phase
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Discovery and retrieval phasdnvolves the discovery and retrieval of an exigtiebXML
application offered by a trading partner. Figuresh®dws the ebXML discovery and retrieval phase.

Request

Recerve
Update

Recerve

Figure 13. ebXML discovery and retrieval phase

Run time phasdnvolves the discovery and retrieval of an exgt@bXML application offered by
a trading partner. Figure 14 shows the ebXML rometphase.

Send

Trading Partner

Receive

Figure 14. ebXML run time phase

The document also defines the ebXML infrastructuréderms of trading partners information,
business process and information modeling, thetifmality of core components and library, the
functionality of the registry and the message seras well as conformance and security issues.

2.5.2.2 ebXML Core Components Dictionary

The core components dictionary defines a standatdof core aggregate information entities
derived from analysis of components submitted bgnaia discovery groups. Its objective is to
define a process, by which information componeats loe discovered, catalogued and analysed to
identify which components are core components. Giteation of such a catalogue will enable
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interoperability across industries that use eleitrcommerce. Figure 15 shows a conceptual
picture of core components, from business documaeiial core components.

Business document
in a particular
context

Document
part in a
particular
context

Context Agorepate

U U Component |

Component 2

Figure 15. Conceptual picture of core components

A component is duilding blockthat contains pieces of business information, Wwigo together
because they are about a single concept. An exangqiéd be bank account identification, which
consists of account number and account name.

Core components are components, which appear iry rddferent circumstances of business
information and in many different areas of businésore component is a common general
building block that basically can be used acrosersd business sectors. It is therefore context fre

Re-use is the term given to the use of common congponents when they are used for a specific
business purpose. The purpose is defined by thdioation of contexts in which that business
purpose exists. Each context specific re-use adrancon component is catalogued under a new
business information nantleat uses core component X

A domain component is specific to an individualuetty area and is only used within that domain.
It may be re-used by another domain if it is fotmdbe appropriate and adequate for their use, and
it then becomes a core or common component.

Components can be built together into aggregatesieAcribed above for components, aggregated
components can be common components. These argicgemel can be used across several

business sectors. They can be re-used for a spécifiness purpose, defined by a combination of
contexts. Each context specific re-use of a comamggregate component is catalogued under a
new business informant nartieat uses core component X

Aggregates and components can be gathereddimtoment partsThese are useful assemblies
which can individually satisfy a business processtuirement for information, or which may be
sewn togethemn a structured way to achieve the same. For elgntipe structured combination

may be to satisfy a business process’s need fornvdtion presented in a particular way for
efficiency of processing.
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An individual document part and tlsewn togetheparts, come at increasingly domain-specific and
context-specific levels. They form documents ortiphdocuments that satisfy a business process
or a part of a business process.

Figure 16 illustrates how core components can L o business documents by explicitly
linking components with the ebXML business processksheets, and the underlying modelling
approach.
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Figure 16. Core components as business documents

2.5.2.3 ebXML Naming Convention for Core Components
This document specifies the rules for naming ebXddkte components and business processes.
2.5.2.4 ebXML Collaboration-Protocol Profile and Agreemepecification

The objective of this specification is to ensurteioperability between two parties even though
they may procure application software and run-tameport software from different vendors.

As defined in the ebXML Business Process Specifinabchema [ebXML0O1b], a business partner
is an entity that engages in business transactigtisanother business partner(s). Each partner's
capabilities (both commercial/business and tectinicaengage in electronic message exchanges
with other partners may be described by a docuroelted a trading-partner profile (TPP). The
agreed interactions between two partners may bemdected in a document called a trading-
partner agreement (TPA). A TPA may be created loypeding the intersection of the two Partners'
TPPs.

The message-exchange capabilities of a party maleberibed by a collaboration-protocol profile
(CPP) within the TPP. The message-exchange agrédrmatreen two parties may be described by
a collaboration-protocol agreement (CPA) within fiBA. Included in the CPP and CPA are
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details of transport, messaging, security condsainand bindings to a
business-process-specification (or, for short, @ssespecification) document that contains the
definition of the interactions between the two j@rtwhile engaging in a specified electronic
business collaboration.

The CPP defines a party's message-exchange céipabdind the business collaborations that it
supports. The CPA defines the way two parties imiiéract in performing the chosen business
collaboration. Both parties shall use identical iespof the CPA to configure their run-time
systems. This assures that they are compatiblyigimed to exchange messages whether or not
they have obtained their run-time systems fronstimae vendor. The configuration process may be
automated by means of a suitable tool that real€BA and performs the configuration process.

In addition to supporting direct interaction betweéeo parties, this specification may also be used
to support interaction between two parties throaghntermediary such as a portal or broker. In
this initial version of this specification, this ynhe accomplished by creating a CPA between each
party and the intermediary in addition to the CPdtvieen the two parties. The functionality
needed for the interaction between a party andniieemediary is described in the CPA between
the party and the intermediary. The functionaligeded for the interaction between the two parties
is described in the CPA between the two parties.

It is an objective of this specification that a CRhall be capable of being composed by

intersecting the respective CPPs of the partieslved. The resulting CPA shall contain only those

elements that are in common, or compatible, betwkernwo parties. Variable quantities, such as
number of retries of errors, are then negotiatddiden the two parties. The design of the CPP and
CPA schemata facilitates this composition/negatiatprocess. However, the composition and

negotiation processes themselves are outside dpe s this specification.

CPPA)

l<Partvinfo PartyId="N01"> P IOCess 5 I.'I\'.‘fi ﬁl:ﬂ 15 i on { .-’L I }
=ProcessSpecification xlinkhref="http://

L

Buasiness
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I=PartyInfo Partyld="N02">
=ProcessSpecification xiink: href=htip:is

Process Specification(A2)

Business
Callabaration

Figure 17. Structure of Collaboration-Protocol Proile & Business Process Specification in an ebXML
Registry

It is a further objective of this specification facilitate migration of both traditional EDI-based

applications and other legacy applications to ptats based on the ebXML specifications. In

particular, the CPP and CPA are components of igeation of applications based on the X12 838

Trading-Partner Profile to more automated meansetting up business relationships and doing

business under them.

This specification defines the markup language katay for creating electronic CPPs and CPAs.
CPPs and CPAs are XML documents.
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The CPP describes the capabilities of an individReaty. A CPA describes the capabilites that two
Parties have agreed to use to perform a parti®uainess Collaboration. These CPAs define the
information technology terms and conditiost enable business documents to be electropicall
interchanged between parties. The information cuntef a CPA is similar to the
information-technology specifications sometimesluded in Electronic Data Interchange (EDI)
Trading Partner Agreements (TPAs). However, the3a<are not paper documents. Rather, they
are electronic documents that can be processedrputers at the parties' sites in order to set up
and then execute the desired business informakoha@ges. Théegal terms and conditions of a
business agreement are outside the scope of tisfisption and therefore are not included in the
CPP and CPA.

2.5.2.5 ebXML Business Process and Business Information Args Overview

The goal of this document is describe the analysisess to give a general understanding of how
to conduct business process and documentationititrfirand identification, within the ebXML
framework, and how that relates to the overall dgment of electronic business relationships
with other enterprises.

Its objectives are the provision of an overviewelgctronic business collaboration, discuss the role
and use of business process modelling, describanhlysis process, discuss economic elements
and establish the relationship of core componenkaisiness processes.

The strength of the ebXML technical architectureghiat it provides a framework for electronic
business collaboration. The architecture enablesnbsses to work together to specify business
process, discover each other, negotiate collalmoragreements and execute business processes.
The significant activities implementing and exeogti this ebXML electronic business
collaboration are shown in Figure 18.

" Electronic.

Figure 18. ebXML activities for electronic businesollaboration

The overall process starts with process definitising business process and business document
analysis and logically progresses to partner disggwartner sign-up, electronic plug-in, process
execution, process management and process evolution

Process Definition Using business process and business documenysemabhn enterprise
determines and defines which processes will bessacg for electronic commerce. In some cases,
a community of trading partners may define the fess processes to be used in the community.
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These business processes are defined accordingvidl-anown model and described in agreed
upon formats.

Partner Discovery Enterprises identify potential electronic tradipgrtners through a search of
company profiles held in ebXML compliant registries

Partner Sign-up Trading partners then negotiate agreements tlilatsarve as the terms and
conditions of their collaboration.

Electronic Plug-in The trading partners then configure their elatdtranterfaces and business
services according to their agreements.

Process ExecutionBusinesses exchange documents and complete cemm#&ansactions in
accordance with their agreements and carry ouagheed upon business processes.

Process Managemerifthe business processes defined in the processtidef phase and agreed to
in the partner sign-up phase are monitored for damge with trading partner agreements and
successful execution.

Process EvolutionParticipants in the electronic marketplace withkate their existing processes,
improve them through process re-engineering andtereew processes to meet the needs of the
market.

2.5.2.6 ebXML Business Process Analysis Worksheets & Guitkd

ebXML business processes are defined by the infilomaspecified in the UMM e-Business
Process Metamodel (hereafter referred to asMe&amodel. The Metamodel specifies all the
information that needs to be captured during tredyais of an electronic commerce based business
process within the ebXML framework. ebXML recommeside use of the UN/CEFACT Modeling
Methodology (UMM) in conjunction with the Metamodélhe UMM provides the prescriptive
process (methodology) to use when analysing arididgfa business process.

The ebXML business process worksheets are a dmisifiess process design aids, to be used with
the UMM as a reference. It is intended that theksioeets be extensible to meet specific business
needs. An ebXML business process, that is definagedb on the UMM Metamodel, will
sufficiently reflect all the necessary componerfta dusiness process and enable its registration
and implementation as part of the ebXML complidat&onic trading relationship. The worksheet
based approach that provides an easier way of iagplye UMM and the UMM Metamodel.

The intent of the worksheets (or a business proedser) is to capture all the bits of information
that are required to completely describe a busipessess so that it can be registered, classified,
discovered, reused and completely drive the soéiwar

To develop company business processes for an ebddpliant electronic trading relationship,
use the UMM as a reference guideline plus the ebXidkiness process worksheet to create the
necessary business process models. These are aamended steps for using the ebXML
business process worksheets:

1. A business need or opportunity is identified dafined before using these procedures.

2. A focus project team, usually representing atifomictional set of experts from IT, business
process ownership and business process expertechemevork out the business process using the
ebXML business process worksheet.

3. Using the ebXML business process worksheetdoities project team will be able to develop an
ebXML business process specification that can béewed and verified by the business. In
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addition, all necessary information to populate ¢fXML Metamodel will be made available to
enable an ebXML trading relationship.

Figure 19 represent the worksheets architecturalest, with the use of browsers, worksheets and
public and private registries.

Browser

e 4
Public and Private Registries:
- Business Processes
- Document & Component
Domain Libraries

- Core Component Libraries
- Collaboration Protocol Profiles

Worksheets

Figure 19. Worksheets architectural context

As stated above, the purpose of this document psdeide worksheets that guide the user through
the construction of a UMM compliant specificatiohtbeir business processes. Figure 20 shows
mapping from the worksheets to the high level congpds of the UMM. Note, the document
definition worksheet is currently not included iretset of worksheets.

Worksheets UMM Metamodel View

Business Reference Modeal
Business Operations Map
Madel

Business Process
Identification and Discovery

Business Process Ellaboration
Business Requirements View

Businass Collaboation
Construction

Business Transactian
Definiticn

Business Information
Definition

O

Madel

Business Transaction View
Madel

Business Servicae View
Madel

Figure 20. Mapping between worksheets and UMM Metamdel

The expectation is that after the worksheets hamenbcompleted, there will be sufficient
information to mechanically produce a Metamodeledaspecification of the modeled business
process(es). The worksheets given above are:
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Business Reference Modblse this to define thifame of referencef the rest of the worksheets.
This provides definitions of terms and, perhapapoécal business processes.

Business Process lIdentification and Discovedse this to do an inventory of the business
processes. This is really just a set of high-lewed cases merely to identify the existence of
processes and the stakeholders without going ietiaild

Business Process ElaboratioiThese worksheets are used to flesh out the éssiprocesses. This
identifies the actual actors as well as pre and gmsditions for the business process.

Business Collaboration Definitiorin these worksheets we define the economic evbiatstake
place to fulfill the business process. This is vehene defines the system boundaries and the
protocols that govern the flow of information.

Business Transaction Definitioifhese worksheets are more technically oriented the others.
At this stage one defines the actual activities aathorized parties within the organization that
initiate these transactions.

Business Information Definitiorin these worksheets one defines the contentBeofriformation
field widths, data types, descriptions, requirenteateability and, perhaps, the additional context
necessary to construct the document from the ComplBnents subsystem.

2.5.2.7 ebXML E-Commerce Patterns

This document is a supporting document to the ebXBlisiness Process Specification Schema
(BPSS) [ebXMLO1b] to address common pattern implaiaigon issues and provide examples. The
Simple Contract Formation Pattedefined here demonstrates a non-normative rulieei@subset

of BPSS use for practical contracting purposes. Himple Negotiation Patterrdefined
demonstrates a non-normative rule-defined subs8P&ES use to allow simple exchangesiof

run transactions and collaborations that may resu#i gollective decision by trading patterns to
use them on an enforceable basis. It also may itebiito automate the negotiation of ebXML
CPA terms from CPPs.

BPSS contemplates exchanges of business docun@nfsed into atomic business transactions
each between two parties. In order to achieve #wred legal and economic effects of these
exchanges, the structure of the business transaatimist generate a computable success or failure
state for each transaction derived from the apptineof the BPSS standard, permit the parties to
exchange legally binding statements and terms, ipettm parties to exchange non-binding
statements and terms and permit a logical coniposif those exchanges into collaboration
patterns that allow agreements about sequencesnsfictions to be formed.

2.5.2.8 ebXML Catalog of Common Business Processes

This document puts together an initial list of coombusiness process names, generic in nature
that can be used across various industries. Thladaes business processes with cross references
across common industry standards. This documerd #igstrates how to catalog business
processes.

A business process consists of a set of businds®omtions, which is itself composed of one or
more business transactions as defined by the UNACHFModeling Methodology (UMM)
business transaction view (BTV). The behaviorakaspof a business process are defined via the
UMM Metamodel.
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The primary objective of this catalog is to provitie e-business community with a list of business
process hames and related information that argértent of any industry specifics. The generic
nature of these business processes enables oreige them with specific context and business
rules within different vertical industries. Commabnsiness processes have been grouped under
various classifications. Another objective of thatalog is to provide the corresponding references
to business documents and business processesddaéirass various industry standards.

Having a list of common business processes drikiescteation of templates for each of these
business processes that can be reused acrossrieslliShese processes are going to be the basis
for discovery and definition of collaboration patts.

2.5.2.9 ebXML Message Service Specification

This specification is one of a series of specifaa realising the vision of creating a single glob
electronic marketplace where enterprises of arg/ aiml in any geographical location can meet and
conduct business with each other through the exmhaf XML based messages. The set of
specifications enable a modular, yet complete edait business framework.

This specification focuses on defining a commumdces-protocol neutral method for exchanging
electronic business messages. It defines specifieleping constructs supporting reliable, secure
delivery of business information. Furthermore, gpecification defines a flexible enveloping
technique, permitting messages to contain payl@ddmy format type. This versatility ensures
legacy electronic business systems employing toedit syntaxes can leverage the advantages of
the ebXML infrastructure along with users of emaggiechnologies.

This specification defines the ebXML Message SerReotocol enabling the secure and reliable
exchange of messages between two parties. It iesluescriptions of the ebXML message
structure used to package payload data for trahdpEiween parties and the behavior of the
message service handler sending and receiving thesssages over a data communications
protocol. This specification is independent of btite payload and the communications protocol
used.

It is divided into several topics, separated irdceduncionality and additional features.

The core functionality comprises the packaging gigation, where it is described how to package

an ebXML message and its associated parts intona fioat can be sent using a communications
protocol such as HTTP or SMTP. It also containsgbhXML SOAP envelope extensions, error

handling, where the report of errors is descrilsadurity issues and SyncReply, to indicate if the
replies are synchronous or not.

The additional features comprise the realible ngagafunction, the message status service, the
message order and multi-hop, to describe how messan be sent through intermediary message
service handler nodes.

In its appendices, the XML Schema for the ebXML FOKeader and Body Extensions, the
communications protocol envelope mappings, whickcdee how to transport ebXML message
service compliant messages over HTTP and SMTP eaqwtity profiles, can be found.

2.5.2.10 UN/CEFACT Modelling Methodology

United Nations Centre for Trade Facilitation andedflonic Business (UN/CEFACT) has
developed the UMM which:
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* Has a comprehensive business process and busirfessiation metamodel as well as a
comprehensive process analysis methodology.

» Provides a methodology and supporting componentajiture business process knowledge,
independent of the underlying implemented technplog

» Helps discover and define a set of reusable proaedsinformation descriptions. Patterns
help enforce consistent, reproducible results ftben UMM-MM across business domains
and their business domain experts and analysts

* Implements processes that help insure predictaldts from a software project

o Facilitates the specification of reusable/reproliecprocess models, in objects and
interface-specific object behavior descriptionst taee technology and protocol
insensitive.

o0 Focuses on technology and protocol independens gieja software engineering
process.

* Is a UML profile used to describe the UMM comporsetd specify the business domain
specific stereotyping that supports a completentmssi process and information definition to
describe and analyze individual business processes.

» Structures the Business Operational View (BOV) leé Open-edi Reference Model into
layers ofviews

Figure 21 shows the relationship between UMM ameiomodelling techniques and technologies.

LW A= 1 e

LK™
Referance

e

Technology Specific Infrasiucthure
{ebd(ML_ WS |LEDIL CORBA]J

Figure 21. Modelling technologies related to UMM

The UMM can be employed by business analysts toneleéxternal and internal business
collaboration frameworks. The UMM can be used tbngethe business collaboration framework
implemented between two or more parties. The UMM ba employed from the top-down or
bottom-up or using both approaches simultaneoughg end result of an integrated use of the
UMM would be a defined Business Collaboration Frevo.
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2.6 DARPA Agent Mark-up Language — Services (DAML-S) ad OWL Web Ontology
Language

The DARPA Agent Markup Language (DAML) [DAMLO4a] ggram is developing an ontology
of services, called OWL-S [DAML0O3b, OWLWO04a, WEBQH4 (formerly DAML-S
[DAMLO4Db]), for enabling the access not only tontent but also to services on the web. It will
allow users and software agents to be able to dsconvoke, compose and monitor web resources
offering particular services and having particydesperties.

In [DAMLO3b] we can find the overall structure dfet ontology and its three main parts: the
service profile for advertising and discoveringviszs; the process model, which gives a detailed
description of a service's operation; and the gilg) which provides details on how to
interoperate with a service, via messages. We ibes€WL-S and their parts in some detail in the
following sections.

2.6.1 OWL-S objectives

Services can be simple, primitive in the sense that they invoke only a single wetessible
computer program, sensor, or device that doesetptupon another web service, and there is no
ongoing interaction between the user and the ssnbeyond a simple response. Alternately,
services can be complex, composed of multiple pisfeniservices, often requiring an interaction or
conversation between the user and the servicethatahe user can make choices and provide
information conditionally. OWL-S is meant to suppboth categories of services, but complex
services have provided the primary motivationgfierfeatures of the language. The following four
tasks give an idea of the kinds of tasks OWL-S ksab

= Automatic web service discovery Automatic Web service discovery involves the
automatic location of web services that provideaatipular service and that adhere to
requested constraints. With OWL-S markup of sesyitiee information necessary for web
service discovery could be specified as computerimetable semantic markup at the
service web sites, and a service registry or ogieknhanced search engine could be used
to locate the services automatically. Alternativedy server could proactively advertise
itself in OWL-S with a service registry, also cdlleniddle agent, so that requesters can
find it when they query the registry.

= Automatic web service invocation: Automatic web service invocation involves the
automatic execution of an identified web servicealgomputer program or agent. OWL-S
markup of Web services provides a declarative, ederpinterpretable API for executing
these function calls. A software agent should e @binterpret the markup to understand
what input is necessary to the service call, whidrimation will be returned, and how to
execute the service automatically.

= Automatic web service composition and interoperatin: This task involves the
automatic selection, composition, and interoperatibweb services to perform some task,
given a high-level description of an objective. BV@WL-S markup of web services, the
information necessary to select and compose sarvidé be encoded at the service web
sites. Software can be written to manipulate thesgresentations, together with a
specification of the objectives of the task, toiaech the task automatically.
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= Automatic web service execution monitoring Individual services and, even more,
compositions of services will often require sommadito execute completely. A user may
want to know during this period what the statusisfor her request is, or plans may have
changed, thus requiring alterations in the actitres software agent takes. For these
purposes, it would be good to have the abilityind but where in the process the request is
and whether any unanticipated glitches have apgeare

The primary motivation in defining OWL-S has beerstipport more complex tasks than the ones
described above.

2.6.2 An ontology for services

The structuring of the ontology of services is matéd by the need to provide three essential types
of knowledge about a service (shown in Figure 2agh characterised by the question it answers:

= What does the service require of the user(s), loeroagents, and provide for them? The

answer to this question is given in tipeofile. Thus, the class Servicgresentsa
ServiceProfile.

= How does it work? The answer to this question iggiin themodel Thus, the class
Serviceis describedBy ServiceModel.

= How is it used? The answer to this question is miire the grounding Thus, the class
Servicesupportsa ServiceGrounding.

The class_Servicerovides an organizational point of reference declaring Web services; one
instance of_Servicewill exist for each distinct published service. ellproperties presents,
describedBy and supports are properties of SerVibe classes ServiceProfile, ServiceModel and
ServiceGrounding are the respective ranges of tiposperties. Each instance of Serviedl
present a descendant class of ServiceProfile, beridledBy a descendant class of ServiceModel
and support a descendant class of ServiceGroundihg. details of profiles, models, and
groundings may vary widely from one type of servic@nother, that is, from one descendant class
of Serviceto another. But each of these three classes pevith essential type of information
about the service.

provides

presents

: DescribedBy
ServiceProfile l

Wha} the ~ ServiceModel How to

service does ) access it

How it works

supports

.S.eﬂ_'i:ceGrbunding" ]

Figure 22. Top level of the service ontology

The service profile tellsvhat the service dopthat is, it gives the types of information needydc
service-seeking agent to determine whether thécgemeets its needs. In addition to representing
the capabilities of a service, the profile can Iseduto express the needs of the service-seeking
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agent, so that a matchmaker has a convenient dupbge representation upon which to base its
operations.

The service model tellsow the service workshat is, it describes what happens when the servi
is carried out. For nontrivial services (those cosgul of several steps over time), this description
may be used by a service-seeking agent in atfeastifferent ways:

1. To perform a more in-depth analysis of whethersiwice meets its needs.

2. To compose service descriptions from multiple smwito perform a specific task.

3. To coordinate the activities of the different papgants during the course of the service
enactment.

4. To monitor the execution of the service.

A service groundinggrounding for short) specifies the details of how an agesm access a
service. Typically a grounding will specify a commication protocol, message formats, and other
service-specific details such as port numbers usedontacting the service. In addition, the
grounding must specify, for each abstract type ifipddn the ServiceModel, an unambiguous way
of exchanging data elements of that type with tbevise (that is, the serialization techniques
employed).

Generally speaking, the ServiceProfile providesitiiermation needed for an agent to discover a
service. Taken together, the ServiceModel and 8e@fiounding objects associated with a service
provide enough information for an agent to makeafseservice.

The upper ontology for services specifies only teardinality constraints: a service can be
described by at most one service model and a ghogrust be associated with exactly one
service. The upper ontology deliberately does rme#cgy any minimum cardinality for the
properties presents or describedBy. Nor does tperupntology specify any maximum cardinality
for presents or supports.

Finally, it must be noted that while they defineequarticular upper ontology for profiles, one for
service models, and one for groundings, nevertke@%/L-S allows for the construction of
alternative approaches in each case. The mainsaimtito prescribe a single approach in each of
the three areas, but rather to provide defaultagares that will be useful for the majority of case
In the following three sections we discuss the ltegpservice profile, service model and service
grounding in greater detail.

2.6.3 OWL-S Service profile

The Service Profile does not mandate any represemtaf services; rather, using the OWL
subclassing it is possible to create specialispresentations of services that can be used axservi
profiles. OWL-S provides one possible represemntatiwough the class Profile. An OWL-S profile
describes a service as a function of three bapistpf information: what organization provides the
service, what function the service computes andsa ¢f features that specify characteristics of the
service. The three pieces of information are reetin order below.

The provider information consists of contact infatran that refers to the entity that provides the
service.

The functional description of the service is expegsin terms of the transformation produced by
the service. Specifically, it specifices the inprgguired by the service and the outputs generated;
furthermore, since a service may require exteroatitions to be satisfied and it has the effect of
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changing such conditions, the profile describespteeonditions required by the service and the
expected effects that result from the executiothefservice.

Finally, the profile allows the description of ashof properties that are used to describe featfres
the service. The first type of information spediftee category of a given service. The second type
of information is quality rating of the service:nse services may be very good, reliable, and quick
to respond; others may be unreliable, sluggishvenanalevolent. The last type of information is
an unbounded list of service parameters that cawato any type of information. The OWL-S
Profile provides a mechanism for representing quatameters; which might include parameters
that provide an estimate of the response timehgagyeographic availability of a service.

2.6.4 OWL-S Process model

The primary kind of entity in the Process Ontolagyunsurprisingly, a process. OWL-S 1.0 adopts
two views of processes. First, a process produdkgaatransformation from a set of inputs to a set
of outputs. Second, a process produces a transitioine world from one state to another. This

transition is described by the preconditions arfidcés of the process.

A process can have any number of inputs, reprexgritie information that is, under some

conditions, required for the execution of the pescelt can have any number of outputs, the
information that the process provides, conditignafter its execution. Besides inputs and outputs,
another important type of parameter specifies tagigipants in a process. There can be any
number of preconditions, which must all hold in erdor the process to be invoked. Finally, the
process can have any number of effects. Outputse#indts can have conditions associated with
them.

As shown in Figure 23, the process model identifiese types of processes: atomic, simple and
composite. Each of these is described next.
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Figure 23. Process structure
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Class_Processollects the three types of processes: Atomic, @msite and Simple. It has related
properties hasParameter, hasinput, hasOutput, éwsRliition, and hasEffect, which range over
classes Parameter, Input, ConditionalOutput, Piditon and ConditionalEffect, respectively.

These properties and classes are discussed next.

2.6.4.1 AtomicProcess

The atomic processes are directly invocable (bgipgsthem the appropriate messages). Atomic
processes have no subprocesses, and executerigle step, from the perspective of the service
requester. That is, they take an input messageutxeand then return their output message.

2.6.4.2 SimpleProcess

Simple processes are not invocable and are notiasst with a grounding, but, like atomic
processes, they are conceived of as having sibegeexecutions. Simple processes are used as
elements of abstraction; a simple process may bd egher to provide a view of some atomic
process, or a simplified representation of somepusite process. In the former case, the simple
process is realizedBy the atomic process; in thterladase, the simple process expandsTo the
composite process.

2.6.4.3 CompositeProcess

Composite processes are decomposable into otheegwes; their decomposition can be specified
by using control constructs. Such a decompositiamally shows, among other things, how the
various inputs of the process are accepted bycpiati subprocesses, and how its various outputs
are returned by particular subprocesses.

2.6.4.4 Inputs and Outputs

Inputs and outputs specify the data transformagimmduced by the process. Inputs specify the
information that the process requires for its exeou They are similar, in most respects, to
arguments of functions in programming language®. rBsult of the execution of the process is the
generation of a set of outputs. Depending on tleeiipation of the Grounding for the process and
on the data-flow of the process model, the inpuéseaither provided by other processes in the
process model or by web service clients throughsags passing. Equivalently, the outputs are
either sent to other processes through the datadtmstructs or to other web services.

2.6.4.5 Preconditions and Effects

The execution of a process may also result in b the state of the world. The canonical
example is the process that charges a credit éerch result of the execution of the process, a
credit card is charged and the money in the accoeohiced. Note that there is a fundamental
difference between effects and outputs. Effectriless conditions in the world, while outputs

describe information. In the context of the examphe service may send a notification, or an
invoice, that it charged the credit card accouhisTs just a piece of information that some event
happened. The output describes the actual eveat:thie amount of money in the credit card
account has been reduced.
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Preconditions specify conditions that should besBat for a process to execute correctly.
Examples of preconditions are that a credit camikhbe valid, or that it should not be overdrawn,
and so forth.

2.6.4.6 Conditioning Outputs and Effects

OWL-S does not assume that outputs and effectthareame for every execution of the process.
Rather, it allows the specification of the set ohditions under which the outputs or the effects
may result.

Because of the need for conditions, OWL-S 1.0 @sfithe classes of ConditionalOuput and
ConditionalEffect. Both classes allow a number arfiditions to be associated with the outputs and
the effects respectively.

2.6.5 OWL-S Service grounding

The grounding of a service specifies the detailsaf to access the service - details having mainly
to do with protocol and message formats, seriatinatransport and addressing. A grounding can
be thought of as a mapping from an abstract tonarete specification of those service description
elements that are required for interacting with gleevice - in particular, for our purposes, the

inputs and outputs of atomic processes. Note thaDWL-S, both the ServiceProfile and the

ServiceModel are thought of as abstract representatonly the ServiceGrounding deals with the
concrete level of specification.

OWL-S does not include an abstract construct fgolieity describing messages. Rather, the
abstract content of a message is specified, intigliddy the input or output properties of some
atomic process. Thus, atomic processes, in additospecifying the basic actions from which
larger processes are composed, can also be tholughthe communication primitives of a process
specification.

Concrete messages, however, are specified explicith grounding. The central function of an
OWL-S grounding is to show how the inputs and otgmf an atomic process are to be realized
concretely as messages, which carry those inpat®atputs in some specific transmittable format.
For defining a concrete message specification baae used Web Services Description Language
(WSDL) [WSDLO01a], a particular specification langgaproposal with strong industry backing.
The complete description can be found in [DAMLO03a].
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3 Metadata schemas initiatives

Different initiatives in the field of metadata soh&s arose through the past years. Their scope is
not the same, as each underlying organisation aupgof organisations define the best-suited for
their purposes. We have selected some of thesativéts because of their relationship with the
XML language. They are briefly described in thetrsections.

3.1 IEEE Standard for Learning Object Metadata (LOM)

IEEE Standard for Learning Object Metadata is atinpairt standard that specifies learning object
metadata.

It consists on four parts:

e 1484.12.1: IEEE Standard for Learning Object MetaflaOM02a], [LOMO04a]

e 1484.12.2: Standard for ISO/IEC 11404 binding feratning Object Metadata data model
[LOM], [LOMO4a]

» 1484.12.3: Standard for XML binding for Learningj&ti Metadata data model [LOMO03a],
[LOMO4a]

The first part specifies a conceptual data schdraadefines the structure of a metadata instance
for a learning object. For this standard, a leajribject is defined as any entity — digital or non-
digital —that may be used for learning, educatiotraining.

The second part specifies a binding from ISO/IE@QKL1996 (Language Independent Datatypes)
[1ISO964a] to the IEEE 1484.12.1 data model. The psepof this standard is to provide precise data
model semantics, as permitted by the 11404 notafidre 11404 notation may be useful for
bindings to programming languages and other systems

The third part specifies an eXtensible Markup Laggi (XML) binding of the learning object
metadata (LOM) data model defined in IEEE 1484420D2 Standard for Learning Object
Metadata.

In each case, an implementation conforming therskoo third part of the standard must conform
to the first one, 1484.12.1.

3.1.1 IEEE Standard for Learning Object Metadata (LOM)

This schema is part of the Learning Object Metadétendard and defines a conceptual data
schema that describes the structure of a metaustence for a learning object.

A learning object is defined as any entity -digitell non-digital- that may be used for learning,
education or training. A metadata instance foraarieg object describes relevant characteristics of
the learning object to which it applies. Such chamastics may be grouped in General, Life Cycle,
Meta-metadata, Educational, Technical, Rights, tRelaAnnotation and Classification categories.

The conceptual data schema specified permits katiguiliversity of both learning objects and the
metadata instances that describe them. It alsafigsethe data elements composing a metadata
instance for a learning object.

The purpose of the LOM schema is to facilitate agaevaluation, acquisition and use of learning
objects, for instance by learners or instructorauiomated software processes. It also facilitates
the sharing and exchange of learning objects amartigs.
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LOM precisely defines the metadata needed to deserilearning object in order to make easier
the search, evaluation, acquisition and use ofiegrobjects.

The data elements that describe a learning objecg@uped into categories. Each one of these
categories describes a different aspect of thanilegwrobject. The categories defined in LOM are
the following:

» General: It groups the general information thatdbss the learning object as a whole.

* Lifecycle: It groups the features related to th&dry and current state of this learning object
and those who have affected this learning objednhduts evolution.

* Meta-metadata: It groups information about the @ instance itself (rather than the
learning object that the metadata instance desjribe

» Technical: It groups the technical requirements &athnical characteristics of the learning
object.

» Educational: It groups the educational and pedagduracteristics of the learning object.

* Rights: It groups the intellectual property righatsd conditions of use for the learning object.

* Relation: It groups features that define the refeghip between the learning object and other
related learning objects.

» Annotation: It provides comments on the educatiarsal of the learning object and provides
information on when and by whom the comments wesated.

» Classification: It describes this learning objent relation to a particular classification
system.

These categories group data elements that formararbhy, including aggregate data elements and
simple data elements. From the two, aggregate iamgesdata elements, only the simple ones have
an individual value. For this reason, aggregatenefégs do not have a value space or a datatype
defined. For both data elements, aggregate andiesirtipe LOM v1.0 Base Schema defines its
name, explanation, size, order and an illustratixemple, for better understanding the purpose of
the element. For more information on the componehtse LOM v1.0 Base Schema, please refer
to [LOMO2a].

3.1.2 Standard for ISO/IEC 11404 binding for Learning Object Metadata data model

The project scope of this standard is to specifyS@/IEC 11404:1996 (Language Independent
Datatypes) [ISO96a] binding of the IEEE 1484.12.DM02a] data model. An implementation
that conforms to 1484.12.2 must conform to 1484.12.

The purpose of this standard is to provide pred&a model semantics, as permitted by the 11404
notation. The 11404 notation may be useful for imgd to programming languages and other
systems.

3.1.3 Standard for extensible markup language binding forLearning Object Metadata
data model

This Standard provides an eXtensible Markup Langu@fML) binding of the learning object
metadata (LOM) data model defined in 1484.12.1-28Gihdard for Learning Object Meta-data.
The purpose of this Standard is to allow the cogatif LOM XML binding instances in a standard
way. This allows for interoperability of LOM XML hiing instances between various systems.

It differentiates between two types of XML bindingstances conformance, strictly conforming
bindings and conforming bindings.
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The strictly conforming binding instances have ¢oanplish the following conditions:

+ shall conform to the constraints expressed in tiiet schema profile defined in [LOMO03Db]

* the root element of the instance shall be lom

 the root element of the instance shall containraing declaration for the LOM namespace.
The LOM namespace is defined to be http://ltsc.meéxsd/LOMv1p0 [LOMO4b]

 shall conform to the LOM data model requirementf&ffE 1484.12.1-2002

 shall conform to the requirements of XML bindindid#ion

» shall not contain any extensions to the LOM datal@halefined in IEEE 1484.12.1-2002
[LOMO2a]

The conforming binding instances have to accomplistfollowing conditions:

+ shall conform to the constraints expressed in tlstorn schema profile or the loose schema
profile [LOMO03a]

* the root element of the instance shall be lom

« the root element of the instance shall containraing declaration for the LOM namespace.
The LOM namespace is defined to be http://ltsc.meexsd/LOMv1p0 [LOMO4b]

 shall conform to the LOM data model requirementf&ffE 1484.12.1-2002

« shall conform to the requirements of XML bindindid#ion

This standard defines three different XML schemadlrigs, top-level general, top-level custom,
top-level loose and top-level strict. Moreover, esa¥ supporting schemas for datatypes and
elements are also defined.

The top-level general schema describes a schemeafiolating XML binding instances using a
common set of validation assumptions.

The top-level custom schema represents a top-Bohetma for validating XML binding instances
using custom validation for vocabulary values.

The top-level loose schema represents a top-lelednsa for validating XML binding instances
using loose validation for vocabulary values.

The top-level strict schema represents a top-leseBema for validating XML binding instances
using strict validation for vocabulary values.

The supporting schemas include, data types, elemamies, element types, vocabulary types,
vocabulary values, unique loose, unique strictemottcustom, extend strict, vocabulary custom,
vocabulary loose and vocabulary strict. They prewvifinitions of the schemas for the different
metadata elements provided in LOM. The completeri#on can be found in [LOMO03a].
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3.2 Dublin Core Metadata Initiative

The Dublin Core Metadata Initiative (DCMI) [DCMIOB&as an organization dedicated to
promoting the widespread adoption of interoperaid¢adata standards and developing specialized
metadata vocabularies for describing resourcesealble more intelligent information discovery
systems.

The mission of DCMI is to make it easier to find@arces using the Internet through the following
activities:

» Developing metadata standards for discovery actosgins

» Defining frameworks for the interoperation of mettadsets

 Facilitating the development of community- or diitiary-specific metadata sets that are
consistent with the previous items in the list

The range of activities of DCMI includes standael&opment and maintenance by means of
international workshops and working group meetinljsalso comprises tools, services and
infrastructure for supporting the management anéht@aance of DCMI metadata in multiple
languages. Moreover, they develop and distributeicatibnal and training resources for
educational outreach and community liaison, coatiliy activities within and between metadata
communities.

3.2.1 Dublin Core Metadata element set

The Dublin Core metadata element set is a stanétarccross-domain information resource
description. An information resource is definedb® anything that has identity. There are no
fundamental restrictions to the types of resoutoeshich Dublin Core metadata can be assigned.
It is described in the following standards:

» ISO Standard 15836-2003 [ISO03a]

» NISO Standard Z39.85-2001 [NISOO01a]

e CEN Workshop Agreement CWA 13874, currently notpsarped because of the publication
of the ISO Standard

In the element descriptions, each element has erigiége label intended to convey a common
semantic understanding of the element, as well @sigue, machine-understandable, single-word
name intended to make the syntactic specificatf@iements simpler for encoding schemes.

Each element is optional and repeatable. Metadataemts may appear in any order. The ordering
of multiple occurrences of the same element ma laasignificance intended by the provider, but
ordering is not guaranteed to be preserved in esystem.

For each metadata element, some information isngileparticular, for each of the 15 elements
conforming Dublin Core it is defined its name, bdh a definition and a comment. The metadata
elements are described from Table 3 to Table 17:
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Table 3. Dublin Core Title Element

Element Name Title

Label Title

Definition A name given to the resource

Comment Typically, Title will be a name by whictethesource is
formally known

Table 4. Dublin Core Creator Element

Element Name Creator

Label Creator

Definition An entity primarily responsible for mailg the content of
the resource

Comment Examples of Creator include a person, ganization or

a service. Typically, the name of a Creator shtald
used to indicate the entity

Table 5. Dublin Core Subject Element

Element Name Subject

Label Subject and Keywords

Definition A topic of the content of the resource

Comment Typically, Subject will be expressed asnarys, key

phrases or classification codes that describeia tdphe
resource. Recommended best practice is to seledtua
from a controlled vocabulary or formal classificatti
scheme

Table 6. Dublin Core Description Element

Element Name Description

Label Description

Definition An account of the content of the res@urc
Comment Examples of Description include, but arelinoted to,

an abstract, table of contents, reference to ahigap
representation of content or free-text accounhef t
content

Table 7. Dublin Core Publisher Element

Element Name Publisher

Label Publisher

Definition An entity responsible for making the oesce available
Comment Examples of Publisher include a persowyrganisation

or a service. Typically, the name of a Publisheusth be
used to indicate the entity

Table 8. Dublin Core Contributor Element

Element Name Contributor
Label Contributor
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Definition An entity responsible for making contiipbns to the
content of the resource
Comment Examples of Contributor include a persan, a

organisation or a service. Typically, the name of a
Contributor should be used to indicate the entity

Table 9. Dublin Core Date Element

Element Name Date

Label Date

Definition A date of an event in the lifecycle betresource
Comment Typically, Date will be associated with tneation or

availability of the resource

Table 10. Dublin Core Type Element

Element Name

Type

Label Resource Type
Definition The nature or genre of the content @& thsource
Comment Type includes terms describing generaboaies,

functions, genres or aggregation levels for conféot
describe the physical or digital manifestationts t
resource, use the Format element

Table 11. Dublin Core Format Element

Element Name Format

Label Format

Definition The physical or digital manifestation thie resource
Comment Typically, Format will include the medigé&yor

dimensions of the resource. Format may be used to
identify the software, hardware or other equipment
needed to display or operate the resource

Table 12. Dublin Core Identifier Element

Element Name

Identifier

Label Resource Identifier

Definition An unambiguous reference to the resowvithin a given
context

Comment Recommended best practice is to identdyeélsource by

means of a string or number conforming to a formal
identification system
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Table 13. Dublin Core Source Element

Element Name Source

Label Source

Definition A reference to a resource from which gresent
resource is derived

Comment The present resource may be derived frerBtlurce

)

resource in whole or in part. Recommended bestipea
is to identify the referenced resource by mearss sifing
or number conforming to a formal identification s

Table 14. Dublin Core Language Element

Element Name Language

Label Language

Definition A language of the intellectual conteffitloe resource
Comment Recommended best practice is to use RFE 306

[RFCO01a], which, in conjunction with ISO 639 [ISG{)2
defines two-and three-letter primary language twi¢/s
optional subtags

Table 15. Dublin Core Relation Element

Element Name Relation

Label Relation

Definition A reference to a related resource

Comment Recommended best practice is to identdyeferenced

resource by means of a string or number conforroray
formal identification system

Table 16. Dublin Core Coverage Element

Element Name Coverage

Label Coverage

Definition The extent or scope of the content & thsource
Comment Typically, Coverage will include spatiatdtion (a place

name or geographic coordinates), temporal period (a
period label, date or date range) or jurisdictisuch as a
named administrative entity)
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Table 17. Dublin Core Rights Element

Element Name Rights

Label Rights Management

Definition Information about rights held in and otke resource
Comment Typically, Rights will contain a rights nagement

statement for the resource or reference a service
providing such information. Rights information ofte
encompasses Intellectual Property Rights (IPR),
Copyright and various Property Rights. If the Rigght
element is absent, no assumptions may be made about
any rights held in or over the resource.

3.2.2 Dublin Core Qualifiers

Apart from Dublin Core Elements, also Dublin Coreaf)fiers have been defined. They are a
refinement of the 15 elements, whose need was ifeghtoy many organisations wanting to
implement the Dublin Core. The DCMI also recognitfed need, and mechanisms and procedures
have been defined to further qualify the 15 element

A first set of qualifiers was published in July 20@fter an agreement on the basic principles for
the mechanism of qualification was reached. Thig fet of qualifiers was not intended to satisfy
all applications. In determining the makeup of thegualifiers, preference was given to
vocabularies, notations, and terms already maiethiby established agencies. A registration
process will be used to identify relevant vocaligmrencoding and schemes.

Inevitably, there will be situations where an agentlient will encounter Dublin Core Metadata
Element Set (DMES) descriptions that use unfamitjaalifiers developed by implementors for
specialized local or domain-specific needs. Théulseterpretation of such a DCMES description
will depend on the ability of an application to @ge the unknown qualifiers and fall back on the
broader meaning of the element in its unqualifiecint. The guiding principle for the qualification
of Dublin Core elements, colloquially known as themb-Down Principleis that a client should
be able to ignore any qualifier and use the infaiomaas if it were unqualified. While this may
result in some loss of specificity, the remainingneent value (without the qualifier) should
continue to be generally correct and useful focalery.

Currently, the DCMI recognizes two broad classegudlifiers:

» Element Refinement These qualifiers make the meaning of an elemanower or more
specific. A refined element shares the meanindhefunqualified element, but with a more
restricted scope. A client that does not understasgecific element refinement term should
be able to ignore the qualifier and treat the negead/alue as if it were an unqualified
(broader) element. The definitions of element mfient terms for qualifiers must be
publicly available.

* Encoding Scheme These qualifiers identify schemes that aid in ithterpretation of an
element value. These schemes include controllecbudaries and formal notations or
parsing rules. A value expressed using an encostihgme will thus be a token selected
from a controlled vocabulary or a string formatie@ccordance with a formal notation. If a
client or agent does not understand an encodingnsghthe value may still be useful to a
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human reader. The definitive description of an ey scheme for qualifiers must be
clearly identified and available for public use.

All of the qualifiers listed in Table 18 fall intone of these two categories. There is one more
element, Audience, which is at the element levelrmt one of the original 15 elements, and it
should only be used with qualified Dublin Core.

Additional qualifier categories may evolve over ¢irand with implementation experience. The
qualifiers listed here do not constitute a closet] designed to meet all of the descriptive neéds o
implementors. Rather, they form the foundationddarger body of qualifiers that will evolve as

various communities develop additional qualifielBhe complete description of element

refinements can be found in [DCMI03c].

Table 18. Dublin Core Element Refinements and Elenmt Encoding Schemes

Element Element Refinement(s) | Element Encoding Scheme(s)
Title Alternative -
Creator - -
Subject - LCSH
MeSH
DDC
LCC
ubC
Description Table Of Contents -
Abstract
Publisher - -
Contributor - -
Date Created DCMI Period
Valid W3C-DTF
Available
Issued
Modified

Date Copyrighted
Date Submitted

Type - DCMI Type Vocabulary
- IMT
Format Extent -
Medium -
Identifier - URI
Bibliographic Citation -
Source - URI
Language - ISO 639-2
RFC 3066
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Relation

Is Version Of
Has Version

Is Replaced By
Replaces

Is Required By
Requires

Is Part Of

Has Part

Is Referenced By
References

Is Format Of
Has Format
Conforms To

URI

Coverage

Spatial

DCMI Point
ISO 3166
DCMI Box
TGN

Temporal

DCMI Period
W3C-DTF

Rights

Access Rights

Audience

Mediator
Education Level

3.2.3 Implementing Dublin Core in XML

To sum up with the explanation about the Dublin eCbtetadata Initiative, we describe in this
section the way of implementing Dublin Core in XMA. series of guidelines have been defined in
order to facilitate this task [DCMIO3a]. Both qdad and non-qualified Dublin Core is

considered.

Guidelines can be grouped into three groups: Geéiragementation guidelines, Simple Dublin

Core implementation guidelines and Qualified Dul@iore implementation guidelines.

The general implementation guidelines mostly rdferthe proper use of XML Schemas and
namespaces in order to describe Dublin Core infooma

The Simple Dublin Core implementation guidelinesfirde an abstract model and several

recommendations. The abstract model can be sunedaassfollows:

» A simple Dublin Core (DC) record is made up of @menore properties and their associated

values.

» Each property is an attribute of the resource bdaggribed.

e Each property must be one of the 15 Dublin Core adata Element Set [DCMI03b]

elements.

» Properties may be repeated.
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» Each value is a literal string.
» Each literal string value may have an associateguage.

The recommendations refer to the proper representat XML language of the DC elements and
their contents. In particular, it is said that pedy names for the 15 DC should be lower-case or
that properties should be encoded as XML elemerdstize values of the properties should be the
content of the element. Someone following thesemeaendations must also follow general ones.

The Qualified Dublin Core implementation guidelindsfine an abstract model and several
recommendations. The abstract model can be sunedaassfollows:

» A qualified DC record is made up of one or morepgerties and their associated values.

» Each property is an attribute of the resource bdewgribed.

» Each property must be either:
o one of the 15 DC elements,
o one of the other elements recommended by the D@NI adudience) [DCMI03d],
o one of the element refinements listed in the DCMletdiata Terms

recommendation [DCMI03d].

» Properties may be repeated.

» Each value is a literal string.

» Each value may have an associated encoding scheme.

» Each encoding scheme has a name.

» Each literal string value may have an associateguage.

The recommendations refer to the description omeld refinements using XML schemas. In
particular, it described that an element refinem&rauld be treated in the same way as other
properties. It is also described how names for efgmefinements and encoding schemes have to
be specified. Someone following these recommenasiioust also follow general ones and Simple
Dublin Core ones.

Finally, it is described in [DCMIO3a] how DC metadacan be mixed with other metadata
schemas. Some examples are given that relate D@datat with other metadata schemas. The
objective of mixing different kinds of metadata eoias is to take profit from the properties
already defined in each schema for creating rioheadata applications.
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3.3 CEN/ISSS Workshop on Dublin Core Metadata
3.3.1 European Committee for Standardization (CEN)

CEN [CENO4a], the European Committee for Standatain, was founded in 1961 by the national
standards bodies in the European Economic Commuamity European Free Trade Association
countries (Iceland, Liechtenstein, Norway and Sevlend).

Now CEN is contributing to the objectives of thergpean Union and European Economic Area
with voluntary technical standards which promogeftrade, the safety of workers and consumers,
interoperability of networks, environmental protent exploitation of research and development
programmes, and public procurement.

CEN is a system of formal processes to producealatds, shared principally between:

» 28 National Members and the representative expetlisy assemble from each country.
These members vote for and implement European &tdsid

» 8 Associate Members and two Counsellors;

* The CEN Management Centre, Brussels.

It works closely with other relevant standardizat@mmmittees and organizations.

A CEN Workshop is an open process that aims tagbritie gap between industrial consortia that
produce de facto standards with limited particiqpatdf interested parties and the formal European
standardization process, which produces standardsigh consensus under the authority of the
CEN member bodies.

A CEN Workshop offers a new mechanism and appréadiandardization because it gives the
opportunity to clients to bring their standardieatiand specification requirements, providing a
solution according to their real needs.

The set up and operation of a Workshop is very mgiving the opportunity to the members of

the Workshop to make all relevant decisions oveTlitese include all market players (industry,

service providers, administrations, users and aomrss) and can come from any part of the globe.
They are responsible for the funding and direcobrthe Workshop and for the approval of the

deliverables.

The main activity of a CEN Workshop is the develeptand publication of the CEN Workshop
Agreement. CEN Workshop Agreements (CWASs) are amsebased specifications, drawn up in
an open Workshop environment.

Workshops can be introduced anywhere in the CENr@mwient, but the pressing needs of the
Information Society meant that they were introdutiest in the information and communication

technology (ICT) area under the direction of theNdBformation Society Standardization System
(CEN/ISSS).

3.3.2 CEN/ISSS Workshop on Dublin Core Metadata

The MMI-DC Workshop provides an open forum at thedpean level in which Dublin Core
Metadata standards related issues are addressed. iAternational level, work resides within the
Dublin Core Metadata Initiative [DCMI04a]. The narvMI-DC comes from the fact that this
Workshop was the successor of the MMI Workshop édata for Multimedia Information) which
was active in the period 1998-1999 and which de#lt metadata more generally.
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The Workshop has recently finished a number of OENrkshop Agreements, which can be
downloaded from CEN Web site.

CWA 14860 - Dublin Core eGovernment Application fites [CWAO03a], which presents a
proposed metadata application profile based oniD@wre for eGovernment in Europe.
CWA 14859 - Guidance on the use of metadata in e@wowent [CWAO3b], which gives
guidance on the application of metadata for deswibresources in the domain of
eGovernment.

CWA 14855 - Dublin Core Application Profile guidedis [CWAO3c], specifies Dublin Core
Application Profile. It is a declaration specifyimghich metadata terms an organization,
information provider, or user community uses imitstadata.

CWA 14857 - Mapping between Dublin Core and IS 181Geographic Information —
Metadata [CWAO03d], whose main objective is to defanmapping between the Dublin core
metadata specifications and DIS 19115 to improeedibcovery of geographical information
in cross-domain searches.

CWA 14856 - Guidance material for mapping betweembld Core and ISO in the
Geograpic Information domain [CWAO03e], whose mabjective is to define a mapping
between the Dublin core metadata specificationslzd19115 to improve the discovery of
geographical information in cross-domain searches.

CWA 14858- Dublin Core Spatial Application ProflleWAOQ3f], gives an example of how
Dublin Core metadata can be used inside the gebigrapformation context, based on
application profiles defined in [CWAO03c].

Some more CWASs are going to be done during 200dérthe Workshop:

CWA1 - General guidance for the deployment of Dul@liore metadata (to supersede CWA
13988: 2003) [CWAO044a]

CWA2 - EU eGovernment Metadata Framework (see &#I8WA14859 and 14860)
[CWAO04a]

CWAS3 - Guidance for the deployment of the EU eGowsgnt Metadata Framework (see
also CWA14859 and 14860) [CWAO04a]

CWA4 - Guidance for the deployment of Dublin Coretadata in Corporate environments
[CWAO4a]

CWAS5 - Specification of machine-readable repred@ria of Application Profiles
[CWAO04a]

CWAG6 - Guidance for naming, versioning, evolutiomdamaintenance of element
declarations and Application Profiles [CWAOQ04a]

Several activities where abandoned inside this sloyk:

CWA 13988: 2003 containing "Guidance on use of Du@lore in Europe"

* The metadata observatory that was developed by WSMC during 1999-2001 is no

longer maintained. Its contents will be integraiatb the MetaGuide at the State and
University Library Géttingen, Germany.

CWA 13874: endorsing Dublin Core Metadata Elemestt \&rsion 1.1 is now withdrawn
now that it has been published as ISO 15836.
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4  Outline of the contribution

The research done in this thesis work has analgsedral aspects of electronic commerce of
services and other related concepts whose needapiyasared during the development of the
research. As a result, we have obtained a seriegntfibutions, further developed in next sections.
These contributions can be summarised in the fatgwst:

+ Definition of the electronic commerce of serviceservices
0 Description of e-service components
0 Use of workflow for the definition of the structuoé e-services
+ Identification of the characteristics of e-services
0 Degree of dynamism
o Degree of knowledge
0 Generic vs. specific e-services
» Description of e-services based on their charaatiesi
* Classifications of e-services
» Relationship among different e-services classifices
» Description of self-learning mechanism for dynamiservices
» Methodology for the definition of e-services
o0 Description of the different levels of metadata ger® in a system offering
e-services
o Definition of e-services workflow
= Use of XML language
= Use of DAML-S
o0 Definition of the control and information flow irte an e-service
0 Functional model
= Entities
= Operations
» Validation of the methodology
0 Real system implementation: Legal and administeasiervices
o Collaborative editing service
= Metadata inside documents generated by meanslaboctive editing

Each item in the list is described in more detaihie different sections of this contribution pa,
explained in next section.

4.1 General overview of the contribution

This section describes the evolution of the reseaiace its beginning, relating each research fiel
with the appropriate contribution section involved.

After an initial version of a system for the pradweis of services by electronic means was
implemented in the European project TRADE, preskimesection 9.1.6.1, we started the study of
the general features of electronic commerce ofisesv This research work was also based on
previous work done in our research team [GALLEOtahcerning the categorisation of electronic
commerce and the functional model behind it. Thislg led us to the definition of the electronic
commerce of services, in short, e-services, asaeqg throughout section 5, Electronic commerce
and e-services.

The next step taken was the definition of the d#fifée components required for services offered by
electronic means. As a result of this definitionrkyothe following components, which are
described in section 5.2.1, were found:
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» Service structure, based on the steps to be fotldaeits development and the dependencies
and relationship among these steps

 Participants of the service, defining their roles

 Information needed for the service, either infororatinterchanged by the participants as
information needed for the development of the servi

Other aspects of the definition of services weralwated at that point, especially how a service
structure could be created or refined after iténitedn. As a result of this evaluation, we werdeab
to define different categories for services. Thestgories are completely described in section 6,
Classification of e-services. In section 6 it iscaldescribed a self-learning mechanism for
facilitating the creation and refinement of a specategory of e-services, the dynamic ones.

Then, we started with the definition of each seswiomponent, considering what was needed to
specify it.

For the service structure component, we adoptedri&flew approach, which is put into context in
section 7, Workflow in electronic commerce, inchugliprocess descriptions, as we could relate
steps, participants and information. An importaetidion taken during the definition of this
component was the use of XML language to deschbestructure of the service. The main reasons
for making this decision were, among others, thdewsupport made by vendors and researchers
over XML language, its ease of use and adoptiometworked architectures, especially in
electronic commerce ones, and the possibility gfl@mentation of other services associated to
XML documents, such as advanced searches over @otwontent or creation of new services.

Once the structure was defined, the rest of compsrigad to be described. As steps, participants
and information could be seen as data about daitig, data about the service, but not the service
itself, we treated these components as metadadaiated to the service. Inside these metadata, we
established different levels, based on the desonipte made of a system for providing electronic
commerce of services.

The description of the components of services kedtbuhe description of an initial version of our
methodology, explained in detail in section 8, Metblogy, where the following parts were
defined:

» Metadata and information associated to e-services
» Workflow definition using XML

» Control and information flow

* Functional model

In order to apply the concepts described in thenodlogy, a new version of the system initially
implemented in the European project TRADE was builtler the auspices of the Area 2000
project; it was the newTRADE sub-project, presetimeskction 9.1.6.3.

Our additional requirement of using XML language ttee description of the service structure was
also followed by several international initiativilee the ones presented in the state of the art. In
this way, we selected OWL-S, formerly known as DAIE| as the one best suited to perform the
workflow definition using an XML-derived languag&his decision had some effect over our

methodology, as the workflow definition and funcié@ model components had to be further

refined, as described in section 8.3.2, Workflowirdiéon using DAML-S.

This methodology refinement implied a new validatithat was done by defining legal and
administrative services and collaborative editiagzEes with the help of it, as explained in sattio

9, Validation of the model: e-Services implememtatiAppendix A, Legal e-service states, and
Appendix B, Collaborative editing e-services states
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Finally, the description of collaborative editingrgice, explained in detail throughout section 9.2
and Appendix B, opened a new research field inatea of metadata description. Although a
solution is not provided in this research work, thetadata initiatives described in the state of the
art have been studied in order to evaluate thgilicability to the documents created using the
collaborative editing service, and, by extensiorthe definition of services.
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5 Electronic Commerce and e-services

Electronic commerce is a research area that isnelipg continuously. Nevertheless, we are able to
clearly distinguish among several kinds of eledramommerce, each of them with a very different
degree of expansion: Electronic commerce of pra(tttat may be electronic or not), electronic
commerce of customised products and electronic centenof servicesefservices in short)
[LLORO1a].

We have made this distinction based on what is: d&tdducts (including customised ones) and

services. Considering these three classes of etéctcommerce, the one that has reached the
highest degree of relevance or expansion untihtbheent is electronic commerce of products. For

this reason, we have decided to concentrate teareh work especially on one of the other two

classes of electronic commerce: electronic commefrservices, e-services.

For the sake of brevity, we will only talk aboutetronic commerce of services or electronic
commerce of products throughout this work. Eledtocommerce of customised products is
something in-between products and services. lisbamne properties with both, being different from
both at the same time. If there is any charactetisat especially applies to customised products i
will be explained separately on the correspondawagisn.

5.1 e-Services vs. electronic commerce of products

e-Services (electronic commerce of services), dilkeetronic commerce of products, pass through
different phases or steps to successfully reacin tiigective: The sale of a product offered by a
seller or the provision of a service offered byvisr provider. Depending on the e-service offered
the service provider could be a professional, apzo1g or a government institution.

Nevertheless, to accomplish their goals, electraoimmerce of products and e-services may use
different approaches, those completely dependinth@ispecific characteristics of each one.

So, whilst electronic commerce of products basjcatinsists on selecting items we want to buy
from a catalogue and pay for them (willing to reesihem safe and sound either in an electronic or
in a physical way), electronic commerce of servicessists on searching for a professional or
company that offers a service and, after comingamo agreement, contracting the selected
professional or company.

Afterwards, during the course of the e-servicerdhean be document and information requests,
payments at different moments of the developmett@e-service or information interchange with

another users. When we refer here to another uaersnean users different from the customer
contracting the service and the supplier offeringither the professional or the company).

Figure 24 illustrates electronic commerce of prasidoegether with the actors involved in it. If we
pay attention on the buyer side, we see that tiiative of the actions comes from this side: the
user, acting as a buyer, wants to purchase a proBac this reason, she makes a search of the
products to purchase. The seller side must seedudt ifor this search. If the buyer decides that th
products found during the search are the ones sinéed, then, she requests them to the seller and
pays for them. If everything is all right, the pumts will be delivered to the buyer. We are not
distinguishing here if the delivery is electronicphysical.
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Figure 24. A typical electronic commerce of produc scenario

Figure 25 illustrates e-services together with thain actors involved in them. The service
provider can be either a professional or a compAggin, the customer side has the initiative of
the actions to be taken to contract the e-serfust, she searches for a professional or company
offering an e-service with some specific featums.for electronic commerce of products, the
customer side receives a result of her searchairong information about who offers the e-service.
After that, customer has to agree the contractimgditions of the e-service (for example, how
much it will cost or how much time it will last)f tustomer and e-service provider come to an
agreement, then the e-service starts, involvingrants, document and information interchanges
and also the introduction of new actors duringdfservice development.

Customer e-Service Provider

Search professional or compan

>
<

Search result

Professional

N

N

gl

Conditions agreement

- -

Other actors

e-Service development

%&%@@

Figure 25. Representation of an e-service scenario

In the previous figures, we have implicitly shownat electronic commerce (e-commerce, in short)
of products and e-services are composed by sepbeales. Our research group has done much
work in this area [GALLO1], which leaded to the idification of the phases present in electronic
commerce of products, customised products and cesrviFor each phase, we have defined its
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functionality and, when needed, the sub-phaseshinhwit decomposes. Some phases are common
or have a similar functionality in e-commerce obgucts and e-services, but others have much
more functionality and importance in e-servicesitimae-commerce of products.

Table 19 lists the phases identified together Wit operation of each one. These phases are:
identification, request, agreement (which contaiwe sub-phases, payment and delivery) and
post-agreement. In Table 19 it is also shown thapasison between the functionality of these
phases for the case of e-commerce of products @edvices, highlighting the differences found
for each phase.

Table 19. e-Commerce of products and e-services pd&s’ comparison

Phase e-Commerce of e-Services Differences
products
Identification Product Search for the This phase has basically the sam¢
identification professional or operation for e-commerce of
company offering the | products and e-services, the
e-service identification of the item (product

or service) that will be purchased.
The way of performing the
identification is what can be

different
Request Product request Ask for service As for the identification phase, thd
conditions to the operation is very similar for
professional or e-commerce of products and

company found in the| e-services, we ask for the item wg
identification phase |want to purchase (does not mattef if
it is a service or a product)

Agreement Buy the product Contract the service Customer apglter get to an
agreement in this phase. In the cdse
of e-service, it does not start in this
phase but in the post-agreement ¢ne

Sub Payment | Pay for the product| Make a prepayment |In the case of e-commerce of
phases purchased for starting the service products, the product will be
(this is optional) delivered in this phase, so the

payment should be completely dope
here. On the other hand, for the
e-service case, only a prepaymenk is
done. Later, more payments may pe
needed depending on the e-servige.

Delivery Receive the product The e-service cannot| An e-commerce of products
purchased be delivered at this | transaction finishes here
moment. See
post-agreement

Post-agreement Customer support Service development  In this phithsemain differences
appear. e-Commerce of products
will only get to this phase if there
a problem in the product purchasgd
while an e-service reallstartsat
this point.

[2)
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Figure 26 is an example to illustrate how e-commerfcproducts goes through the phases listed in
Table 19. In Figure 26 it is shown how a CD or D¥¢&n be purchased and the activities that take
place on each of the phases defined in Table 1é&case of e-commerce of products.

First, inside thadentification phasethe buyer browses the on-line information of @2 or DVD
she wants to purchase. In response to this regihesseller sends information about the CD’s or
DVD's the buyer has asked for.

In case there is any CD or DVD that she wants tchmse, the buyer inserts it into some kind of
shopping cart. These actions may happen severastiomtil the buyer decides that she has
identified all the items she wanted to purchase.

Next, we have theequest phasewhere the buyer indicates that he wants to psehhe items
inside the shopping cart to the seller. If evenyghis correct with the items requested by the huyer
the order is processed into the next phasgeement The payment and the delivery of the
products purchased are also done in this phase.

Finally, we havepost-agreement phasevhere the buyer can solve any problem relatet e
payment or the delivery of the products purchasdtieagreement phase

Buyer Seller

IDENTIFICATION PHASE

Browse / Search on-line Catalogue

o CD’s and DVD’s information
N

Insert DVD or CD in shopping cart

REQUEST PHASE

_Arder products inside shopping cart
N

AGREEMENT PHASE

Payment Sub Phase

Perform payment

Delivery Sub Phase ®
af
» Deliver CD’s and DVD'’s purchased Fc d
N
POST-AGREEMENT PHASE 2N
(j(i\\)‘
W)
Post-sales support =l
< 2 e Y | "

Figure 26. Buying a CD or DVD

82



Silvia Liorente Viejo Electronic commerce of services

Figure 27 shows how an e-service goes throughahm phases listed in Table 19 (identification,
request, agreement and post-agreement). This aljl bis in illustrating how these phases can be
applied for contracting an e-service offered byeaservice provider.

First of all, the customer wants to hire an e-ggrviro do so, in thiglentification phase she looks
for professionals or companies that offer this mdse. The result of this search should be
information about the e-service providers, fromeathithe customer has to select one.

Then, the customer asks for e-service conditionthdéoe-service provider selected in tleguest
phase Afterwards, the e-service provider will responiibwvthe contracting conditions, or, maybe,
he can send a negative response because he isenbest suited to carry on with the e-service
requested by customer. In this case, the custorilegavback to theidentification phase where
she can look for another e-service provider.

For the hiring of the e-service, customer and tsergice provider have to agree in the e-service
contracting conditions. At this point, the e-seevis contracted being now in thgreement phase

In this phase, the e-service is not delivered agHe case of electronic commerce of products.
However, depending on the nature of e-service,ay foe needed that the customer performs a
pre-payment to the e-service provider in ordetaot &.

Next, in thepost-agreement phaséhe e-service will be developed (that is, deldr performing
document interchanges, involving several actormaidtrations, other professionals, third parties)
and also making some more payments to the e-sgouiséder or to the other actors added during
the post-agreement phase

It is worth noting that post-agreement phase igbee relevant for e-services and it is the one we
will focus on this thesis work.

In Figure 24, Figure 25, Figure 26 and Figure 27came see that the phases described in Table 19
follow a consecutive order, involving different acts inside each phase. In the same way,
e-services post-agreement phase usually involwesraledependent actions for accomplishing the
final goal of the service, its development.

The transitions among these phases have to beottedtin some way. We propose the definition
of a workflow for performing this control.

By using a workflow, we will be able to control thetors involved in each phase, the information
and documents they must interchange and the drdephases and information interchanges must
follow. Throughout section 7, Workflow inside elemtic commerce, we will show how workflow

is present in electronic commerce.
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Customer e-Service
Provider

IDENTIFICATION PHASE

Search for professional or company -

Professionals and companies offering the e-service

<

REQUEST PHASE
Ask for e-service conditions

s

< Send e-service contracting conditions

AGREEMENT PHASE

Contract e-service

1=

Payment Sub Phase

Perform pre-payment

POST-AGREEMENT PHASE

Service Development
Document interchange

-

Payments

Figure 27. Contracting an e-service
5.2 Definition of e-service

Until now, we have mentioned many times the expoass-service but what do we exactly mean
by e-service? Our definition for e-service is: Alreiorld service carried out by electronic means.
With the term real-world we mean traditional.

For instance, a real-world service could be a tragplication where a client asks for a specific
money amount to a financial institution. The fin@hdénstitution may determine if the client can

afford the credit payment assisted by a computetegy. This system, with the aid of a set of
financial rules, could decide in most cases ifrtftaney can be given to the client or not. However,
there are some other cases where the participatiarperson is needed for the authorisation of the
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credit, because special circumstances arise ($péonthof client, more documents needed than the
usual ones, etc.), that cannot be evaluated by @sitomatic mechanisms.

Although it is a very simple example of what areevice could be, it illustrates the most important
components of e-services, which are:

- Participants: Many people may be involved in theeltgpment of an e-service. These people
can play different roles inside it.

- Steps: Several steps are needed to achieve tHegbials of the e-service. These steps have
usually some kind of dependency or relationship ragrtbem.

- Information interchanges: Much information contairie both documents and forms has to be
interchanged among the participants, possibly séwenes. In some cases, these documents or
forms have to be signed by one or more participahtise e-service.

As the expression “e-service” is frequently usetvadays when we refer to any kind of service

that is offered in a networked way, we consideragdrtant to define exactly what we mean by

using this expression in the context of electramtmmerce of services. The e-services we mention
throughout this research work have the charadiesisutlined in the list above: Many users, many

steps, much information to interchange into thdspssby the users and complex relationship
among steps.

The presence of many possibly interconnected stepslving many information interchanges
among several users adds a new characteristic antioned until now: Some kind of control
mechanism is needed for the development of thewécse

5.2.1 e-Services’ components

During the development of this work [LLOROla, LLOR{), we have identified e-services’
components. They are listed on Table 20, togetlitbrtheir description.

Component Description

Step This is the basic component of an e-servieeh®f
them defines a stage an e-service may have to pass
through for its final development.

Steps dependencies They define the relationshimagrttee steps (which step
or steps go before another, if they have a compuleo
optional relationship, etc).

Participant roles They describe the different uségs that can be
involved inside an e-service. A participant roleyma
appear in one or many steps of the e-service.
Information It defines the different kinds of ddteat has to be
interchanged among the participants of the e-servic
This information can be required at different stepsde
an e-service.

Table 20. e-Services’ components and their descriph

To completely describe an e-service, the componlstesd on Table 20 have to be identified.
Nevertheless, on next sections we show in moreldeta this identification has to be done, as
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some components of an e-service may be unknown tinati precise moment of the e-service
execution. This will lead to different categorisatifor e-services, depending on the description of
components, among other features. These categaresdescribed in detail in section 6,
Classification of e-services.

5.3 e-Services vs. Web Services

Web services have already been described in se2tidnbut we would like to outline some
differences among e-Services and Web servicessrsdttion.

As we have seen throughout section 5.1, an e-gempass through several phases until it is
completely developed. A web service could be orthede phases, or even more. Nevertheless, the
e-service must coordinate the web service(s) irerotd control the complete e-service phases
correct execution. We are not tied at all to welvises inside e-services, but we could use them
when needed.
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6 Classification of e-services

e-Services can be classified from several viewgoithépending on the different e-service features
evaluated [LLOROla, LLORO02a, LLORO03a]. We have eatdd the following two features for
performing a classification of e-services:

« Knowledge
« Degree of dynamism

There is also another classification, but it is based in an e-service feature. It divides services
into generic and specific ones. This distinctioreiglained in more detail throughout the next
sections.

6.1 e-Service classifications

For each classification, we describe the corresipgnealue of the feature evaluated, the e-service
category associated to this value and a brief gesnr of the category. They are developed in the
following sections.

6.1.1 Classification depending on the knowledge

The knowledge feature refers to how much we knoaualan e-service. This understanding about
an e-service can be achieved by studying it betois offered electronically or after it has been
developed. Depending on this knowledge, we carsifyas-services into the categories shown in
Table 21.

Table 21. e-Services classification depending ongltknowledge

Knowledge

. e-Service categor Description
about e-service gory P

e-Services components are
described before starting it
The components of an

No Non-predefined e-servicg e-service are not describeq
before its execution

Yes Predefined e-service

In later sections, these categories are explainemdre detail. It is also described how we can
move from non-predefined category to the predefimmsel

6.1.2 Classification depending on the dynamism

The degree of dynamism feature allows us to dedimather classification for e-services, listed in
Table 22. This classification refers to the defamitof the e-service, indicating if it can change o
not during its execution.

This classification is not excluding with the prews one, since we can find an e-service that can be
predefined and dynamic at the same time.
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Table 22. e-Services classification depending ongin dynamism

Degr f . o
€9 eg ° e-Service category Description
dynamism
. . .| The structure or components of the e-seryice
High Dynamic e-service L .
change during its execution
. . The structure of the e-service is maintaingd
Low Static e-service L .

during its execution

The differences among static and dynamic e-sendndseven a mechanism for changing from one
category to the other are explained in sections®67.

6.1.3 Generic and specific e-services

The last classification, as mentioned in the hapdihthe section, is not based specifically in a
feature. Establishing an analogy with the worldobfect orientation (O.0.), a generic e-service
should be seen as a class while a specific e-gestiould be seen as an instance of this class, that
is, an object. The main difference in this analtigy on the fact that a specific e-service not gbva

is an instance of a generic e-service, while araibp always an instance of a class. If the later
happens, a specific e-service would also be a nedefined e-service.

It is rather a distinction among e-services, shawhable 23.

Table 23. e-Services classification depending onein application

e-Service category Description

A generic e-service represents a class of serviges,
Generic e-service| expressing the common characteristics of all or
them.

A specific e-service represents the instances off
running e-services (contracted by someone andg
Specific e-service | being developed). A specific e-service is usuall
created from a generic e-service description, bu
this is not compulsory.

—

In the next sections, we are going to describe anendetail each e-service category previously
defined. Nevertheless, an e-service belonging tatagory can jump into other category under
special circumstances.

6.2 Predefined e-services

An e-service belongs to the predefined categorymnwtsestructure is defined before it is contracted
and started. This represents a big effort, as we @ contemplate every possibility inside the
execution of an e-service, before having develared

When the e-service is executed, the predefinedctsirel has to be adapted to the specific
characteristics of the e-service, that is, the vsars participating in the e-service are defimed,
the user roles. Moreover, deadlines for informatiotierchange or step execution are defined if
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needed. This adaptation could also involve thenitefh of new steps being part of the e-service,
the removal of steps, the addition or deletion arftipipants or the description of new information
interchanges among existing or new participants.

6.3 Non-predefined e-services

Non-predefined e-services are those whose strudgiraot defined before the e-service is
contracted and started. That means that it ha® tdefined as the user or users in charge of the
e-service are developing it.

This definition may consist on the creation of thteps of the e-service, together with the
relationships among them and their characterist@sexample, the name or the deadline of the
step.

Apart from steps, also participants and the roleheke participants have to be defined and the
information interchanges among the participanthéndifferent steps of the e-service.

6.4 Issues in the construction of predefined e-services

We have explained the difference among predefimeddreon-predefined e-services. We have also
mentioned the possibility of converting non-predefl e-services into predefined ones. The other
way around is not possible, as we cannot convpredefined e-service into a non-predefined one,
as it will be a new completely kind of e-service.

The way of doing this conversion could start frohe tanalysis of similar non-predefined
e-services, that is, referring to the same realdvegrvice, and extract the common points among
them.

The analysis of the non-predefined e-services shioellcentred in the following aspects:

e Steps composing the e-service and the relatiorehigng them. It is very important to extract
the structure of the steps of each different eisermdependently of the name of the steps, as
the users that have created them could have uffededi names referring to the same step.
Later, a user in charge of creating the new preddfie-service could name the steps
accordingly.

e User roles patrticipating on each step of the eiserfhis point is not so critical, as the user
roles inside any e-service could be predefinedHay dystem offering them. Moreover, it is
worth noting, that each user participating insideoa-predefined e-service must belong to a
user role. In the worst case, also user roles brisidded to the system offering the e-service.

* Information interchanges among user roles insideheatep. Again, the information
interchanges could be predefined in the systemrinffee-services. These interchanges of
information could be as much documents as formsigf the information interchange did
not exist in the system, it should be added.

Having these aspects in mind, the complete streaiéithe e-service could be extracted from one
or more non-predefined e-services. The more e<®Esvio analyse, the more accurate the
description of the predefined e-service will be vBigheless, we should not forget that this new
predefined e-service would have to be adapted ¢éwifsp e-service characteristics for its later
execution.
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6.5 Dynamic e-service

Dynamic e-services are those whose structure may Vais variation may be caused by several
reasons:

e« The e-service is dynamic by nature, that is, thectire cannot be defined completely,
independently of how many times this e-servicelie®n executed or contracted.

« The e-service is dynamic because it is the firsetit is being done and we have not been able
to define its structure yet. This does not meart ths service is inherently dynamic but
circumstantially dynamic, as we could later defisestructure.

The mechanism for converting a dynamic e-servite @nstatic one is rather similar to the way of
converting a non-predefined e-service into a pliaddfone.

6.6 Static e-service

We call static to the e-services that do not chdiegm execution to execution. Their structure,
together with their participants, information andeu roles are known before the e-service is
executed, that is, it is predefined and it is natdified during executions. The adaptations
permitted are those that assign users to userirdiele specific e-services.

6.7 Dynamic vs. static e-service

An initially dynamic e-service can be convertediatstatic one if, for example, the participants of
a e-service define its structure as it is beingettgped and, after the e-service is finished, this
structure is extracted to conform a new generiergise to be used by next specific e-services
based on it.

On the other hand, an e-service that was thoughe tstatic becomes dynamic because some part
of its structure has to be modified for the cormetelopment of one specific e-service based on it.
Later, this dynamic e-service can become statimagahe modifications added can be applied to
the generic e-service structure, evolving the didim of the e-services as they are executed and
refined by the participants.

6.8 Generic e-services

This category directly derives from the fact tha gan have a general description of an e-service.
This description or definition is what we use foeritting the hiring of the e-services
corresponding to the next category, the specificomtracted e-services.

Making an analogy with object orientation concepgsneric e-services could be seen as classes
while specific e-services could be seen as objéatsthis reason, specific e-services could also be
called e-services instances.

6.9 Specific e-services

It has been already mentioned that specific e-sesvcorrespond to the e-services being executed
by their participants. They describe the executibone specific instance of a service, determining
the current state of the e-service in terms of steping executed, users participating in the
e-service or information interchanges.
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6.10 Combination of classifications

To summarise this section, we are going to desdtieerelationship present between the two
categories related to the knowledge we have ahowg-service and its degree of dynamism. In
Table 24 we show which of these subcategories earlated, as not all combinations are possible.
These combinations apply to generic e-serviceghéncase of specific e-services derived from
generic e-services, the first ones initially beléaghe same category as the second ones.

Static Dynamic
Predefined Yes Yes
Non-predefined |  Not possible Yes

Table 24. e-Services classification
The following list shows the combinations permiiteabether with a brief explanation about each
one:

* Predefined static e-service: This combination @poads to e-services whose structure is
defined before it can be started. This structuesdwwt change during e-service execution.

* Predefined dynamic e-service: This combination exponds to e-services that, although its
structure is defined before starting them, we stdly have changes on them.

* Non-predefined dynamic e-service: This combinatioorresponds to e-services whose
structure is unknown before they are contracted. ths reason, it structure is defined
dynamically, during e-service execution.

6.11 e-Services self-learning

We have seen throughout the previous sectiongtibatategories for classifying e-services are not
fixed. In particular, we have tried to explain ththe best option is to have predefined static
e-services. However, this is not always possibler. fhis reason, we propose a self-learning
mechanism for converting any e-service into ag$gpossible predefined static e-service.

In the next section, this mechanism is describetkinil.
6.11.1 Dynamic e-services self-learning

When the structure of a generic e-service, eithgrathic or static converted into dynamic
[LLORO3a], is modified during the execution of aespic e-service, we could use these
modifications to improve the generic e-service lits&€o do so, some sort of self-learning
mechanism has to be used.

The operation of this self-learning mechanism niests follows: First, it should extract the new
information from the specific instance of the seevby comparing its structure with the generic
one, highlighting the differences. Then, a userclirarge of the administration of the system
offering the service could decide if the newly fdumformation has to be added or not to the
generic structure of the service to be used byéutstances.

The self-learning mechanism may be refined as nmstances of services are developed, to make
it as automatic as possible.
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Figure 28. Self-learning mechanism for existing eesvices

Figure 28 shows how the self-learning mechanisnmksudfirst part of the process corresponds to
the e-service development. In this phase, the gemeservice is used by a specific e-service
contracted by a user. Then, the e-service is dpedland, when the specific e-service has finished,
it is stored in the e-service repository. Later we, can enter on the self-learning phase. In this
phase, the specific e-service or e-services arepamd to the generic e-service. If there are
differences among them, they will be highlightech &dministrative user must decide if they are
inserted into the generic e-service.

We could also create new generic e-services bygus$its mechanism. In this case, the way of
working is slightly different. When we create a afie e-service from scratch, the steps

conforming it, the users participating in each stepthe interchanges of information occurred

among these participants are defined as the eeseiwideveloped. Then, when the e-service is
finished, with the help of our self-learning mecisam the generic structure (steps, user roles [not
users], information interchanges) is extracted.idga user in charge of the administration of the
system decides which part of the extracted straatuust be in the generic e-service and, finally,
the new generic e-service structure is createdianduld later used by new specific e-service

instances.
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Figure 29. Self-learning mechanism for newly creatéservices

Figure 29 shows the self-learning mechanism for gbevice instances created from scratch,
without having a service template. The serviceaimst is defined at the same time it is being
developed. Then, when the service has finished,cttamon information from the service is

extracted (user roles, steps composing the serkétajonship among the steps, etc.). Again, an
administrative user can decide which informationstrfiorm part of the service template for this
service, and the new service template is created.
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7 Workflow inside electronic commerce
7.1 What is workflow?

According to Workflow Management Coalitio{MC) [WFMCO04a], workflow can be defined as:

The automation of a business process, in wholeadr;, pduring which documents, information or
asks are passed from one participant to anotheafion, according to a set of procedural rules.

In the next section we explain the relationship agthis definition of workflow and electronic
commerce.

7.2 Use of workflow in electronic commerce

An essential concept in the provision of serviced ® a lesser degree in the selling of products
through electronic commerce is workflow. Althoudhis not usually considered in this context,
workflow is nearly always present in electronic eoerce, as much in e-commerce of products as
in e-services.

Returning to the definition of workflow, electronctommerce can be generically described as a
process where some documents, information or askpassed from one participant to another for
action, according to a set of procedural rules. Tihal result of this process is typically the
purchase of a product or products. Neverthelesgettdo this final result, some series of stepsehav
to be accomplished and they define the flow or warirkflow) in e-commerce.

It is worth noting that we do not restrict here thecess as being a business process. If it
accomplishes some conditions, anything can be deresil as a process that can be controlled with
the help of a workflow. We summarise the conditiforsa process to be able to be controlled with
the help of a workflow as follows:

« The process can be described as a series of Bepdo not limit the relationship among steps.
The usual relationship between steps is that onestat when the previous finishes, that is,
they are consecutive, but, in some situations, avefind steps that occur in parallel. Moreover,
we do not impose any restriction in the initial rhan of steps, either, as new steps could
appear during e-services execution.

e Several user roles participate inside the e-seniiterchanging information among them.
There are no restrictions on information interclemgxcept that they can occur only among
user roles present inside a step.

By means of workflow, we could control the gengilahses of e-commerce described in section 5,
Electronic Commerce and e-services, identificatiequest, agreement and post-agreement. A first
approach in the definition of this workflow coul@ Ibthe decomposition of these phases into the
corresponding sub-phases. Then, the descriptidheointerchanges of information between users
involved in these phases is needed. For the casecommerce of products this should not be a
difficult task, as not many users are usually imed], but it is not the same for e-services, as we
explain in next section.

7.3 Workflow inside e-services

Inside e-services, we still have the same phas@s @&ommerce, but there is a difference in the
number of users involved in the e-service and aisihe phase where the e-service is developed
[LLOROZ2a].
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In Electronic commerce and e-services section,i@ed, we explained that e-commerce of
products usually finishes in the agreement phaderev payment and delivery of product or
products purchased is done. We have also explaivador the case of e-services, ttaivery of

the e-service is not done in this phase, but inpgbst-agreement one. The first three phases,
identification, request and agreement, have thwin workflow definition for e-services, as they
are usually independent of the kind of service ppaiantracted. However, in the post-agreement
phase is where workflow plays the most importam¢,ras it can help us in the definition and
control of the e-services. The main task for wankflin e-services post-agreement phase is to lead
the development of the e-service to its final datjv
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8 Methodology for the definition of e-services
8.1 Motivation

The description of this methodology was motivatgdhe fact that we made an implementation of
a distributed application for providing legal andha@nistrative services in an electronic way. We
found that some of the concepts appearing duriagriplementation of this application could be
applicable to any kind of service accomplishing eaunditions or characteristics. In particular, if
we want to describe a service with this methodoldgyshould have some of the following
characteristics: Several participants, much infaiomeassociated to the service, many information
interchanges among the different participants, rstveteps in which the service can be
decomposed, etc.

For this reason, we identified the general concppsent in electronic commerce of services and
started detailing each of them. Afterwards, fopacific kind of services (legal, edition, etc), the
concepts have to be further refined.

In the following sections, we describe in detailvhto specify an e-service. First of all, we show
the metadata needed by a system, which wants ttelingmt e-services. Then, we explain how
XML is used for the definition of e-services woddl and the data needed by this workflow.
Afterwards, several options in data storage androborganization are presented. Finally, the
entities present in e-services, together with sofribeir operations are shown.

8.2 Metadata and information associated to e-services

Inside a system offering e-services, we need tovisgveral metadata in order to correctly describe
and finally implement this system [LLOROl1a]. A pibiiity for doing this is to determine the
metadata at the different levels of such a sysWm. have identified three different levels for
grouping metadata inside a system offering e-sesvione level referring to the complete system,
one level referring to generic e-services and,oyet more level, referring to specific e-services.
Each level contains different metadata attaininky ¢m this level, but in some cases, with a direct
relationship with the rest of levels.

Some of the metadata we can find on each of tleee tevels is the following:

- Metadata referring to the complete system: e-Sereantractual conditions, users offering the
e-service, user contact information, and e-sergigdelines.

- Metadata that define the skeleton of a genericréges®e Users involved (roles), associated
documentation, e-service steps to accomplish \uithobjectives.

- Metadata for a specific e-service: Users appeadrnnthe e-service, status of the associated
documentation, steps taken in the e-service arsdats (in progress, finished, etc).

Apart from metadata, there could be documents &gsdcto the e-services, either in their active
phase (documents needed for the development &-$#eevice that depend on its nature) or in their
initial phase (for example a contractual documegneéed between parties).

8.2.1 Metadata associated to e-service workflow

The basic information associated to an e-serviodfloov is:

- Data about e-service: Name, identifier, start dewe, date, status.
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- Steps that compose the e-service: Name, identifient date, end date, reference to the
previous step, reference to the next step andsstdtihe step.

- Users involved in the e-service: When they appteeir task, role played inside e-service.

- Documents and information that appears in the eiemr Name, identifier, step which it
belongs to, the operations to be applied by theesponding users (send, request, sign, review,
cipher, etc.), status, deadline of the operatiandée applied over documentation, date of
application of associated operation.

8.2.2 Summary of metadata associated to e-services

Table 25 shows the metadata that can be foundeiesgkrvices.

Table 25. Metadata inside e-services

Metadata type Description Example

Complete system Defines the general features negd&ohtractual conditions, e-service
inside a system offering e-services.guidelines.

Generic e-service Defines information inside a giengUser roles, documentation, steps.
e-service.

Specific e-service Defines information inside acifie | Users participating, status of
e-service. documentation, status of steps.

e-Service workflow Defines information needed foe t | Name of associated e-service, steps df
workflow of the e-service. the e-service, user roles inside e-service.

8.3 Definition of e-service workflow

In this section it is described in detail how thedinition of an e-service workflow can be done, as
we can use different mechanisms to do this. Twihei are described, one using XML [XML044a]
and other using DAML-S [DAML04a, DAMLO3Db].

8.3.1 Workflow definition using XML

For the formalisation of workflow definition, we &ighe XML language [LLOROla]. We need
several files to define completely the system:

- DTD file for the validation of the workflow files.

- Empty e-service XML file for the creation of newservices from scratch. It will only contain
the definition of the skeleton of an e-service vathpty values.

- XML files for the definition of the workflow of gesric e-services. Each of them will contain
the skeleton of a generic e-service, filled in wite information needed for its development.

- Specific e-service XML files.

In Figure 30 it is graphically shown the relatioipsamong generic and specific e-services. Generic
e-services are templates or basis for specificndess. Moreover, here also appears the idea of
empty e-service, being also used as a basis feregeneric or specific e-services.
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DTD for XML e-service
workflow definition
g — .

------ L Validation
Y Validation .\

Empty e-service XML
(non-modifiable)

Generic e-service XML
(non-modifiable)

Create new service or

Creation Creation improve existing one

N 4

Specific e-service Modification
XML (modifiable)

Creation / Modification

Validation

Figure 30. Workflow definition using XML

The workflow definition DTD file checks if the XMIiles of our system are valid and well formed.
Well-formed XML documents only require that all mients in the document be syntactically
correct. Valid XML documents, apart from syntadticarrectness, must also include a DTD (or a
reference to an existing DTD). All elements in ¥idL document should be defined in the DTD.

When a new instance of an e-service starts, th&kimgre-service XML files are created from
empty e-service files or specific e-service fildgpending on if the e-service previously existed or
not. These files contain the e-service’s workflamsture.

When the development of the e-service finishes réisalting XML file will allow us to create a
new specific e-service XML file (which could be dsi®r new working e-services of this type) or
modify an existing one with the changes introduicetthe working e-service XML file.

In Figure 31 we can find an example of descriptiban e-service structure using this approach.
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<service id="Divorce">
<action>
<id>Document Acquisition</id>
<state>started</state>
<initial/>
</action>
<action>
<id>Serve Proceedings</id>
<state>started</state>
</action>
<action>
<id>Wait for Respondent Summons</id>
<state>started</state>
</action>
<action>
<id>Wait for Answer</id>
<state>started</state>
</action>
<action>
<id>Public Prosecutor Hearing</id>
</action>
<action>
<id>Discovery and Examination of Evidence</id>
</action>
<action>
<id>Trial</id>
</action>
<action>
<id>Judgment</id>
</action>
<action>
<id>Enforcement of Judgment</id>
<final/>
</action>
<action>
<id>Appeal</id>
<final/>
</action>
<dependency>
<ini_action>Document Acquisition</ini_action>
<next_actions>
<id>Serve Proceedings</id>
</next_actions>
</dependency>
<dependency>
<ini_action>Serve Proceedings</ini_action>
<next_actions>
<id>Wait for Respondent Summons</id>
</next_actions>
</dependency>
<dependency>
<ini_action>Wait for Respondent Summons</ini_acti
<next_actions>
<id>Wait for Answer</id>
</next_actions>
</dependency>
<dependency>
<ini_action>Wait for Answer</ini_action>
<next_actions>
<id>Public Prosecutor Hearing</id>
<id>Discovery and Examination of Evidence</id>
</next_actions>
</dependency>
<dependency>
<ini_action>Public Prosecutor Hearing</ini_action

on>
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<next_actions>
<id>Discovery and Examination of Evidence</id>
</next_actions>
</dependency>
<dependency>
<ini_action>Discovery and Examination of Evidence </ini_action>
<next_actions>
<id>Trial</id>
</next_actions>
</dependency>
<dependency>
<ini_action>Trial</ini_action>
<next_actions>
<id>Judgment</id>
</next_actions>
</dependency>
<dependency>
<ini_action>Judgment</ini_action>
<next_actions>
<id>Enforcement of Judgment</id>
<id>Appeal</id>
</next_actions>
</dependency>
</service>

Figure 31. Example of workflow defined using XML

101




Electronic commerce of services Silvia Llorente Viejo

8.3.2 Workflow definition using DAML-S
8.3.2.1 DAML and OWL

DAML (DARPA Agent Mark-up Language) [DAMLO4a] is amitiative for the creation of
ontologies for any domain, which permits the dedimn of sophisticated class definitions. It
extends RDF (Resource Description Framework), aureg description language, which allows
the description of basic structures such as clemségproperties. DAML-S (S stands for services)
[DAMLO3Db] is an ontology created for process dgsiion on top of DAML+OIL. [DAMLO014a]

The Web Ontology Language OWL [OWLO044a] is a sentanmtarkup language for publishing and
sharing ontologies on the World Wide Web. OWL iseleped as a vocabulary extension of RDF
(the Resource Description Framework) [RDF04a] asmddérived from the DAML+OIL Web
Ontology Language. It is planned to base next assof DAML-S on OWL.

8.3.2.2 Workflow definition

The decision of formalising workflow definition mgf XML language, as explained in previous
sections, was made because it wide support andbyseajor software vendors and companies.
Nevertheless, after making our own workflow defontusing XML, we studied other initiatives in
workflow and process definition based on XML. Thesninteresting for our purposes was
DAML-S.

In DAML-S, services are modelled as processes. iEhaeveral processes that we must identify
and define compose each e-service. For each oé thexcesses, we have to define its inputs,
outputs, preconditions and effects (IOPE’s). THeowang list explains each of these concepts in
detail.

e Input: Represents the information that is requii@dthe execution of the process. A process
can have any number of them.

e Output: Represents the information that the proosg provide after its execution. A process
can have any number of them. They can have assdaanditions.

« Precondition: Represents the conditions that havbet accomplished for the process to be
executed. A process can have any number of them.

« Effect: Represents the effects of the process ¢xec hey can have associated conditions.

The e-services conformed by processes can beisediahs XML documents, using DAML-S
serialisation. In particular, these descriptiona dascribe e-service families as well as specific
instances of an e-service.

Figure 32 shows a sample process nabedument Interchangewhich is part of an e-service.
This process represents an interchange of infoomditetween two users. This interchange implies
some effect; for instance, the document is accegedthe e-service can continue, moving to next
step, or the document is not accepted, andtheiment Interchangerocess has to be repeated.
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sender

receiver

Document
Interchange

precondition

Figure 32. Process description using DAML-S

The process described in Figure 32 can be sedatisean XML file using the DAML-S syntax.
This serialisation is shown in Figure 33.

<daml:Class rdf:|D=" Docurment | nt er change">
<rdfs:subClassOf rdf:resource="&process;#SimpleProc ess"/>
<rdfs:subClassOf>
<daml:Restriction daml:minCardinality="1">
<daml:onProperty rdf:resource="#entry"/>
</daml:Restriction>
</rdfs:subClassOf>
<rdfs:subClassOf>
<daml:Restriction daml:minCardinality="1">
<daml:onProperty rdf:resource="#sender"/>
</daml:Restriction>
</rdfs:subClassOf>
<rdfs:subClassOf>
<daml:Restriction daml:minCardinality="1">
<daml:onProperty rdf:resource="#receiver"/>
</daml:Restriction>
</rdfs:subClassOf>
</daml:Class>

<rdf:Property rdf:ID=" entry">
<rdfs:subPropertyOf rdf:resource="&process;#input" />
<rdfs:domain rdf:resource="#Documentinterchange"/>
<rdfs:range rdf:resource="#Document"/>

</rdf:Property>

<rdf:Property rdf:ID=" recei ver'">
<rdfs:subPropertyOf rdf:resource="&process;#partic ipant"/>
<rdfs:domain rdf:resource="#Documentinterchange"/>
<rdfs:range rdf:resource="#User"/>

</rdf:Property>

<rdf:Property rdf:ID=" sender ">
<rdfs:subPropertyOf rdf:resource="&process;#partic ipant"/>
<rdfs:domain rdf:resource="#Documentinterchange"/>
<rdfs:range rdf:resource="#User"/>

</rdf:Property>

<rdf:Property rdf:ID=" precondi tion">
<rdfs:subPropertyOf rdf:resource="&process;#precon dition"/>
<rdfs:domain rdf:resource="#Documentinterchange"/>
<rdfs:range rdf:resource="#Expression"/>

</rdf:Property>

<rdf:Property rdf:ID=" ef fect">
<rdfs:subPropertyOf rdf:resource="&process;#effect ">
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<rdfs:domain rdf:resource="#Documentinterchange"/>
<rdfs:range rdf:resource="#Expression"/>
</rdf:Property>

Figure 33. DAML-S representation of the process desiption

8.4 Control and information flow

The definition of control and information flow iery important when designing a system that is
going to provide e-services. In order to do thifirgion, we can take two completely unrelated
viewpoints.

The first one concerns to the storage of infornmaiio the system. In this sense, we can clearly
distinguish between two kinds of information, Do@ntation information (DOCi) and workflow
control information (WFCi) [LLORO1a, LLORO02a].

The second viewpoint refers to workflow control fmagism and shows how it is generated. The
subject of this point of view completely dependstba kind of e-service. We describe in detail
these two points of view throughout this section.

From the first point of view, storage of DOCi and-@l, we have the following possibilities:

« DOCi storage
0 Centralised: The DOCi is always stored in the shroation.
o Distributed information storage: The DOCi movesiraser to user.
WEFCi storage
0 Centralised: Only one user involved in the e-servias the WFCi and informs the
rest that they have to perform some action.
o Distributed control: The WFCi moves from user tcemyswhen they have to
perform some action.

Both can be combined to provide the system we n€ethtralised control and DOCi storage,
distributed control and DOCi storage, centraliseshtml and distributed DOCi storage and
distributed control and centralised DOCi storage.

Figure 34 shows the centralised DOCi storage, whkeveral users access to a centralised location
in order to access to documents associated tosbevece.

_ooc |
User User User
Figure 34. Centralised DOCi storage

Figure 35 shows the distributed DOCi storage, wisereral users access to different locations in
order to access to documents associated to thevieese
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- T
ooa

User User User

Figure 35. Distributed DOCi storage
The information of the action/s to be done is ideld in the WFCi.
In case of distributed control, the user who hasdbntrol calls the operation/s needed to perform

the action. If the control is centralised, the usentrolling the workflow advises to the
corresponding user of the action that he must perfo

Figure 36 shows the centralised WFCi control. is ttase, one user is in charge of controlling the
e-service development, the rest of users follondhisctions.

WECi
/ User \
User User User

Figure 36. Centralised WFCi control

Figure 37 shows the distributed WFCi control. T¢ositrol option implies that WFCi travels from
user to user during the e-service developmentha@siser having the WFCi is who controls the
development of the e-service.

] /”———_——§§$
WEFCi WFCi WFCi

User User User

Figure 37. Distributed WFCi control

From the second point of view, the generation efwlorkflow control mechanism, we can have the
following possibilities:

« Predefined workflow: It corresponds to the predsdirstatic e-service presented in section
6.10. If we have a predefined workflow, then therkflow is completely defined before
starting the e-service and users must follow it.

* Generated on the fly: It corresponds to the nowlgliired e-service. The workflow of the
e-service is unknown and participating users irtdieghat has to be done next for the correct
development of the e-service.

* Mix of the two possibilities: It corresponds to theedefined dynamic e-service. In this case we
have some knowledge about the e-service. We woitk avipredefined workflow that can be
extended/modified to be adapted to each particuteiking e-service.
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8.5 Functional model

The functional model describes the entities thamfpart of our system and the operations they
provide to other entities [LLORO1a, LLOR02a]. We gooing to show in more detail these entities,
the operations that they offer to other entitied #eir relationship.

Nevertheless, during this research work we haviegéfthe functional model. For this reason, we
present a preliminary version, which describestiestiand their associated operations, together
with a possible architecture. We also presentdfiaed final version of functional model.

8.5.1 Entities

We have identified five different classes of eaitneeded in an e-service [LLORO1a]. They are:

e User entities: The entities that directly dialoguith final users or represent final users (human
or machines).

« Knowledge entities: The entities that have thelligence or knowledge inside the distributed
system.

* Notification entities: Entities that offer an infigce for the sending of notification among the
rest of entities (normally user entities and knalgke entities). They usually have a store-and-
forward behaviour.

« Document entities: The entities that are in charfgdne management of the documents needed
by the different entities of the workflow system.

* Metadata entities: The entities that deal withsygtem metadata.

Figure 38 shows the relationship among the diffeemtities. The dotted arrows represent the
communication between peer entities, but no diopetrations invocation is achieved. That is, the
user entities do not communicate directly but tigflouhe knowledge entity. The solid arrows
represent operation invocation and indicate whictities communicate through operations. The
direction of the arrows goes from operation calieroperation provider. The results of the
operations go on the opposite direction.

This is only a possible functional model. We casilgahink about some different models: several

notification entities per user entity, several doemt and metadata entities, several knowledge
entities in one system, document and metadataiesntiiccessible directly from user entities, a
combination of user entity and knowledge entityanly one entity, etc. We can adapt the

functional model to the needs of our system.
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Knowledge
entity

Notification
entity

Notification
entity

Metadata
. ) entity

> Operation invocation

""""""" > Peer-to-peer communication

Figure 38. Functional model

The knowledge entities that appear in Figure 38rieto different systems. It could be interesting
to communicate them in order to interchange usefil@rinformation, e-service workflow control
files and other information related to the systgmeration. For example, if we have two systems
installed in collaborating companies, which have same system installed but they do not share
information, we can interchange the informatiorraf new e-services created by one of them. This
scenario can be extended at will (as many compasigeu want).

8.5.2 Operations
Each kind of entity described in the functional rabdffers several operations that other entities

can invoke [LLORO1a].

We have identified a restricted set of operatiarsehch class of entity (those on Table 26). These
operations are grouped by the different kinds fdrimation they apply to.

As an example, we can see in Table 26 that theatpes offered by the knowledge entity over
documents are: Create, Read, Write, Search, L&det®, Sign, Cipher and Review.
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Table 26. Entities operations

_g' Operation

é‘ Create | Modify | Read |Write | Search] List Delete | Sign Cipher | Review
Information

< le-Service v v v v v v v

@

~ | Document v v v v v v v v

B

g Metadata v v v v v v v

v}

o

8 | Document v v v v v v v v v

Notification v v v v

Document v v v v v v

Metadata v v v v v v v

8.5.3 System architecture

In this section, we show a possible architecturetii@ implementation of the functional model

previously presented [LLORO1a].

The architecture organises lmyersthe entities involved and Figure 39 shows the quuis that

could be used for the communication between tteses

? User entity A
HTTP | HTTPS SMTP | FAX
SMs | Fs
: o Y. ,
Knowledge entity < gmgp E’g »Notification entity

ODBC FTP
JDBC HTTP
FS
Metadata
entity
HTTP: Hypertext transfer protocol HTTPS: Secure hypertext transfer protocol
SMTP: Simple mail transfer protocol SMS: GSM'’s Short message service
FS: FileSystem access operations ODBC: Open Database Connectivity

FTP: File transfer protocol

Figure 39. Possible system architecture

JDBC: Java Database Connection
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8.5.4 Refined entities

In the refinement of the functional model, we haso identified five different main classes of

entities needed in an e-service [LLORO02a]. Theediffice between the refined entities and the
entities described in section 8.5.1, Entitieshit wwe have found two different kinds of knowledge
entities, server entities and knowledge entitidseAtities are described in the following list:

« User entities: The entities that directly dialoguith final users or represent final users (human
or machines).

« Knowledge entities: The entities that have thelligence or knowledge inside the distributed
system. They are divided into Server entities agwviSe entities.

0 Server entities: The entities that have the irgetice or knowledge related to the
complete system.

0 Service entities: The entities that have the iigtefice or knowledge related to the
e-services inside the system.

* Notification entities: Entities that offer an inface for the sending of notifications among the
rest of entities (normally user entities and knalgle entities). They usually have store and
forward behaviour.

« Document entities: The entities that are in charfiggne management of the documents needed
by the different entities of the workflow system.

* Metadata entities: The entities that deal withsy&em metadata.

This entity classification will permit us to seecheaentity as a separate agent with a very specific
functionality and use an agent platform to impletreesystem to provide e-services. This platform
will offer us most of the needed functionality foronitoring and communicating the different
entities collaborating in such a system.

Figure 40 shows the different kind of entities tihge with their relationship.

-

@ Notification entity

‘ 7\ Knowledge entities

) Operation invocation

——————— > Peer-to-peer communication

Figure 40. Entities and their relationship in the finctional model

As before, this is a possible functional model. ¥ém easily think about some different models:
several notification entities per user entity, saldocument and metadata entities, document and
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metadata entities accessible directly from useitiesit etc. We can adapt the functional model to
the needs of any specific system.

The server entities that appear in Figure 40 betondifferent systems. It could be interesting to
communicate them in order to interchange user lprafiformation, e-service workflow control
files and other information related to their opiEnat For example, if we have a system installed in
collaborating companies or administrations, buytte not share information, we can interchange
the information of the new e-services created by @inthem. This scenario can be extended at will
(as many companies as you want).

8.6 Summary of the methodology

Throughout section 8, we have described the diftecemponents of the methodology we propose
for the definition of e-services. In this sectiave want to summarise the methodology, giving a
complete view of its components.

Table 27 shows this summary, giving, for each maégdhkagy component, the different types of
them we have in the methodology, a brief descniptb the component and an example of what
can be found inside each kind of component.
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Table 27. Summary of methodology components

1%

d

Methodology Type Description Example
component
Metadata and| Complete Defines the general features needed Contractual conditions,
information | system inside a system offering e-services. | e-service guidelines.
Generic Defines information inside a generic| User roles, documentation,
e-service e-service. steps.
Specific Defines information inside a specific| Users participating, status of]
e-service e-service. documentation, status of ste
e-Service Defines information needed for the | Name of associated e-servic
workflow workflow of the e-service. steps of the e-service, user
roles inside e-service.
Documentation| Defines the documents and Contractual documents,
information needed for the correct |documents interchanged
development of an e-service. during the execution of an
e-service.
Workflow XML Defines the workflow of an e-service
using XML language.
DAML-S / Defines the workflow of an e-service
OwWL using DAML-S. The e-service is
decomposed into processes, each of
them described in terms of DAML-S
Inputs/Outputs/Preconditions/Effects.
Control and | WFCi Defines the workflow control Distributed control, centralisq
information information present in an e-service. | control.
flow This is achieved describing the way
WHFCi is generated.
DOCi Defines the documentation Centralised storage,
information present in an e-service. | distributed storage.
This is achieved describing the way
DOCi is stored.
Functional Entities Defines the different classes of entitielser entities, knowledge
model and their relationship for describing aantities, document entities.
e-service system.
Operations Defines the operations provided by| &ead, write, search, delete,
entity to the rest of them. sign.
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9 Validation of the model: E-Services implementation

In this section we explain in detail how the consegxplained in previous sections can be applied
to two different kind of e-services: Legal and axistrative e-services [LLOR0Oa, LLOR02a] and
collaborative editing e-service [LLOR03a, LLORO03b].

Furthermore, other possible areas of applicatiore-skrvices are mentioned as future research
lines, in section 11.

9.1 Legal and administrative e-services

This section describes the characteristics of miait commerce of legal and administrative

services. We have selected these services bedaggecdan be clearly mapped into the general
methodology for the definition of e-services that have presented on previous sections of this
work.

9.1.1 Characteristics of legal and administrative service

We have studied in detail legal and administrasi@evices to be able to describe them [LLOROOa].
We outline here some of their main features:

* There is a purchase of services. The result ofetteevices (normally documents) is
delivered after off-line development.

» Many official documents must be interchanged.

» There are business-to-consumer and business-todassaspects.

» Payments can be requested in different momentdfrance, after service, periodically, etc)
and several mechanisms can be used (credit carduehbank transfer, etc).

» Confidentiality and non-repudiation is needed.

* Many actors are involved in the services. Theseradtave a lot of interaction among them.

* A legal service can be described as a series p§.sihese steps may vary from service to
service depending on different factors (more domtmeeeded, more steps, more actors
involved, etc), but an initial structure can alwdpgsdefined.

9.1.2 Advantages of providing legal and administrative sevices through electronic
commerce

In legal and administrative services, many docusan¢ interchanged among the users involved.
These documents are still often delivered by faxiyrier, post, in person or even electronically, by

using e-mail and ftp and/or web servers. If therari error, the document must be resent, involving
a waste of time and money (another fax, anotheri@uin case of an error in the document, the

use of e-mail as document sending mechanism il kegdh administrative services represents a
clear advantage over the rest of sending mechanisesented. The professional can resend the
document from his own PC, after correcting the doent, at low cost and, the most important, as

many times as needed. E-mail, an electronic mestrani document delivery, represents a first

advantage we could find when providing these sesvin an electronic way.

Most of the steps of legal and administrative sgysihave deadlines that lawyers or administrative
consultants must control. If we have an electrasammerce application that controls service

development, it could also control deadlines farheease of a lawyer or administrative consultant
and notify the involved users that some actionstitake effect.
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Official documents normally have to be signed byesal actors involved in the case. At the
present moment, some laws and measures are beialpped in order to accept digital signatures
as the handwritten ones. In this situation, eleitradocuments digitally signed will have the same
value as paper documents in front of administration

As we have said, we can now send documents inestr@hic way using e-mail or ftp. There are
also centralized applications that control the Mlokk of legal and administrative services
automatically. Our proposal is to define a disttdol system that integrates all of these
functionalities using electronic commerce, permgtthat all users involved in a case had access to
its information and status at any time, in a custech manner also integrating digital signature
mechanisms when possible.

9.1.3 Business model of electronic commerce of legal aadministrative services

The actors involved in legal and administrativevees and the interactions that occur among them
during the development of one of these servicesnelehe business model of these services
[LLOROOa].

Figure 41 and Figure 42 show the business modeaheflegal and administrative scenarios,
respectively. In these figures, the arrows repretheninteractions among actors.

Third parties

—> =

Administration

-—

—-—
-
— -
. o e e o wms

——————> Direct interactions

_____ > Indirect interactions (through lawyer)

Figure 41. Actors in legal scenario

The main actor in legal services is the lawyer. th# flow of information of a legal case passes
through him and has the control over the legal.case
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Third

/:. parties

Administration

Administrative €
consultant

> Direct interactions

Figure 42. Actors in administrative scenario

In administrative services, the administrative ctiasit is the main actor. He collects the
information and is in charge of sending it to tleeresponding actor. The administrative services
are a subset of the legal services, so, from novwwvenwill only explain legal services (they have
much more relevance), but the features definedhifem completely apply to the administrative
services also.

9.1.4 Workflow in legal services

We have refined the description of the workflowlegal services during our research. This section
shows the first workflow models for legal servidbat we defined. In later sections, where our
methodology is mapped to legal services descriptioa selected approach for describing legal
services workflow is explained in more detail.

Our first approach for defining workflow of lega¢rsices was based on the phases of a legal
process. A legal process is divided into two ddfarphases [LLOROOa]:

» Preliminary phaseThis is a negotiation phase, where the client thiedlawyer decide if a
legal case is going to be developed.

» Case development phaskhis is the main phase of a legal process. Ajaleactors (notary,
procurator, administration, court and 3rd party) ba involved (it depends on the nature of
the case which actors are really involved). Thiagghwas initially divided into three parts:
Document Acquisition, Procedures and Result.

We described the preliminary and case developmeatgs from a business model point of view,
that is, what the actors see during the legal serdévelopment.

Figure 43 shows graphically what happens on thingirary phase from the business model point
of view.
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Lawyer OK
A
Agreement
v Client OK

Start case
Figure 43. Preliminary phase from a business modgoint of view

The preliminary phase defines the negotiation famtkacting a legal service that occurs between
the client and the layer. The client searches gdawnd sends him an exposition of the problem. If
they come to an agreement, the lawyer starts atoggevide the service requested by the client. If
they do not come to an agreement, the client cak for another lawyer going back to the
preliminary phase.

Next phase in a legal process is the case develuhase. The main actor appearing in this phase
is the lawyer. He plays a controller role insidis fphase, as he manages the legal process by acting
over some or all of the following components of tase:

 State of the flow of execution: He starts, finisbesdds steps to the case.

e Actors involved: He adds new ones when necessaigsdét new actors can be notaries,
procurators, other lawyers, other customers, cpadministrations or third parties). The
sender and the receiver of the information intemglea in the case define the actors that
have to be involved inside it.

 Information sending and retrieval: Almost all tiidormation of the case must be received or
sent by the lawyer (for example, the customer wessea document from the court and then
he must send it to his lawyer). This informatiom dze digital documents, forms, paper
documents or anything necessary for the case.

As we have said, the case development can be divid® three consecutive sub-phases:
Document Acquisitionn which the lawyer requests the necessary docismienstart the case,
Proceduresin which the lawyer sends these documents to aouadministration (depending on
the nature of the legal service) and finally Result

Figure 44 shows schematically what happens on dise development phase from the business
model point of viewStart Casan the case development phase corresponds tashsthge of the
preliminary phase.
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Figure 44. Case development workflow

» Document AcquisitianThe lawyer requests the documents he needs tohallactors
involved in the case (at this point the actors lwanCustomer, notary and 3rd party).

» Procedures The lawyer sends the documents directly or thinoagprocurator to court or
administration (it depends on the specific legalise).
Court or administration carry on with the proceddepending on the legal service (the taken
steps differ from legal service to legal servicB)ey usually have to contact with different
actors.

» Result The court or administration sends the resulth® kwyer (directly or through a
procurator) or the customer (it depends on theipdegal service). The case is finished.
After the case is finished, it can be continuethé parties do not agree with the final result,
but this corresponds to a new legal case, wherestee and actors may be involved.

9.1.5 Mapping of the methodology for the definition of eservices to legal and
administrative services

In this section it is described in detail how werdnapplied the methodology we have presented in
section 8, to the specific case of legal and adstrative services.

9.1.5.1 Metadata in legal and administrative services

In our methodology for describing e-services, weeh&entified different levels of metadata:
System, generic service and specific service. Afrarh them, we also have the documentation
present in the services. These different levelnetiadata are also present on legal or adminisgrativ
services. Table 28 shows some of the metadata wdima for legal services on each of these
levels together with its description.
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Table 28. Metadata inside legal and administrativeervices

Metadata level Metadata name Description

System Users Lists of the different kinds of usdrthe
system. For each user, many contact
information can be defined, for example,
their address, e-mail, etc.

Services Services that clients can contract, after
looking for a lawyer that provides it.
Generic service States or steps Stages whererthieesean be during its
development.
User roles User roles involved in the service.
Documents Documents interchanged among user roles
inside the different states.
Specific service Status of states or steps Status (in progresstaied, skipped,

etc.) of the steps that are being taken for|the
development of the service.
Users Users of the system that participate in te
service. They are usually associated to the
user roles defined in the generic service
corresponding to this specific service.
Status of documents Status (pending, sent, dttheo
documents interchanged among users of the
service.

Documentation| Documents and informatidrhe different documents and information
interchanged among the users of the
services. They can be digital or not.

9.1.5.2 Workflow definition using DAML-S

In order to continue with the validation of our nebdve have to define which is the workflow of a
legal service. Each legal service can have a diffteseries of steps or dependencies among these
steps.

As an example, Figure 45 shows the definition @uiOutput/Preconditions/Effects (IOPE’s) of
one of the steps, Document Acquisition, of sped#gal service, a divorce. The inputs represent
the information needed for executing the serviodhis case, they are documents provided by the
client user role. The effects of the process executre the documents that the lawyer user role has
to receive. The number of effects will depend am tlkmber of lawyers involved in the e-service.
We have two more inputs, the client user role dedlawyer user role (this one can appear from 1
to n times, as more than one lawyer could be ireslinside a legal case). We also have a
precondition, which affects to client user role,h@smust be plaintiff of the legal service for this
process to be executed.

On Figure 45 the interchange of information ocawrbetween the client (that acts as plaintiff in
the divorce) and his lawyer(s) is represented. They the sender and the receiver of the
information respectively. To distinguish betweere tame document but owned by a different
person (in this case, lawyer or client), we havdeadthe user role hame to the name of the
document.
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Figure 45. Document Acquisition description of DAML-S IOPE’s
9.1.5.3 Functional Model

Figure 46 shows the functional model for legal Emy [AREAOOa, LLORO2a]. We have a
centralised server, which offers some part of threfionality to the user entities. This serverhis t
server entity defined in the general functional eloof the methodology. The rest of the needed
functionality is offered by the service entitieshioh are created by the server entity when an
agreement between a user entity of type clientaander entity of type lawyer is done. After this,
the user entities involved in the service interaith the service entity, but is the lawyer who take

a controller role. The knowledge entities of theteyn (server and service instances) encapsulate
the access to document and metadata entities piagggmeral functional model.
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Figure 46. Legal services functional model

9.1.5.4 Control and information flow

The control and information flow inside legal sees completely depends on the implementation
of a system for providing them electronically. Inhist way, we will describe in the sections
corresponding to the implementation of legal andhiaitrative e-services, the solution we have
adopted for the control and information flow.

Nevertheless, as the lawyer is the responsibleonfralling the workflow of the service, and we
can have several of them inside a service, theswastd solution seems to be centralised workflow
control where all lawyers can access. We will gokida this in the implementation sections.

The document information (DOCIi) storage will als@ lexplained in detail inside the
implementation section, but, as we have already, $a¢ documents and information interchanged
in a legal service must go from one user to thertim this case, the best solution could be that
every user stores locally any document or inforaratiddressed to him.

9.1.6 Implementations of legal and administrative service

In this section we present two different impleméntes of legal and administrative services done
inside the TRIiAls in the Domain of Electronic conmee (TRADE) [TRADO4a, TRADO4b]
project and the newTRADE project, sub-project @f #rea 2000 project [AREA00Oa].

9.1.6.1 TRADE project

The TRADE (TRIiAls in the Domain of Electronic comroe) project was a European Commission
co-funded project inside the ACTS programme (ACPB)JACTS04a, TRADO4b]. This project
started in March 1998 and finished in March 20@8ide this project we implemented a distributed
system where lawyers and administrative consultafiesed their services by electronic means.
The clients of the system were able to contractdalatectronic services.

The development of a distributed application fdeohg legal and administrative services through
electronic means inside TRADE project, gave us iy good starting point for our research on

120



Silvia Liorente Viejo Electronic commerce of services

e-services. The idea of defining a methodologydescribing e-services (electronic commerce of
services) was based on the experience we obtamé#dsi project on the development electronic
commerce applications for complex services, likgleand administrative ones.

Inside the TRADE project not only were implementkjal and administrative scenarios
applications but also there were some other agitaand building blocks. Those building blocks
and applications are not relevant for this researtk, so we are not going to talk about them.

9.1.6.2 TRADE application for legal and administrative saces

Using the specifications made for legal and adrraiive services in TRADE project we
developed a prototype application [LLORO0Oa, LLOR02a

We started the prototype development in mid-98 thedirst version was running at the beginning
of 1999. More functionality has been added in conee versions.

We have validated the application with real ca3é®y are stored in the application database, but
the lawyer can create new services as neededeghbdases we have used for this test are:

» Divorce

» Dismissal

» Ordinary labour proceeding

» Proceeding involving claims less than a standaroueatn
» Undefended separation

» Contentious separation

The administrative cases used to test the appicatie the following:

» VAT declaration

» Personal income tax

* Vehicle number plate registration
» Sick leave certificate

* Driving license renewal

They are stored in the application database, buirastrative consultant can create new ones.

The application and some demonstrations are availajTRADO4a]. Demonstrations allow users
to familiarize with the program before using it.

9.1.6.2.1 Architectural model

The architecture of the system implemented in tRADE project was the following: We had a
central server, called the TRADE server, and tifferdint actors connected to this server when they
wanted or when they were required by notificatioke TRADE server generated notifications
under different situations. For instance, the ussreived a notification when he received a
document, when he was requested to send a docuonanbther user or when a new client wanted
to contract a new service. In the last case, towiger received a notification from the TRADE
server.

We divided actors into customers and suppliersedeimg on if they provided or received services
from other actors of the system. Lawyers were atsidime time customers and suppliers, as they
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played the two roles depending on which actor theye working with. Also administrative
consultants played the two roles, customers anpligug, inside administrative services.

Figure 47 shows the actors present in the busimegtel separated into customers and suppliers,
depending on their role on the services [LLORO0Oa].

Lawyer

Procurator

Customer

sJalddns
sJawo3isn)d

Administrative
consultant

Administration

Administrative
consultant

I:l Actors in legal services only
Actors in administrative services
Actors in both services

Figure 47. TRADE project architectural model

9.1.6.2.2 Legal and administrative services preliminary phase

In this project [LLORO0Oa], we implemented the twiffatent phases present inside legal services,
the preliminary phase and the case developmenephkde have described the business model of
these two phases, but we also want to describe thleases from a different point of view, the
communications one, where it is shown how the acfiavolved in a service interchanged
information among them through the TRADE server.

In Figure 48 and Figure 49, the schema of the comeations that happen between the client and
the lawyer through the TRADE server are shown. \Bkelseparated the schema into two figures,
as many communications occur. The numbers représeiirder of the actions performed.

1. Lawyers search 4. New preparatory message

TRADE Request preparatory

server

2. Search result

Client

5.
o
<

6. Client preparatory

3. Preparatory

Figure 48. Lawyer search and preparatory
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The client requests the lawyer search to the TRABfer.

The TRADE server returns the list of lawyers whoamplish the selected criteria.

The client selects one of the lawyers and sendsahiexplanation of his problem.

The lawyer receives a message from the TRADE sengicating that he has a new
explanation to read.

5. The lawyer requests the preparatory to the TRADese

e

8. Agreement message 7. Send agreement

2. Agreement accepted message

9. Request agreement TRADE

server
10. Agreement

11. Accept agreement

Lawyer

13. Start case

6. The lawyer receives the preparatory.

Figure 49. Agreement and start case

7. The lawyer sends the agreement to the client’s Efpo.

8. The TRADE server sends to the client a messagedicdte that the lawyer's agreement
has arrived.

9. The client requests the agreement.

10. The TRADE server sends the agreement to the client.

11. The client reads and accepts the agreement

12. The lawyer receives a message from the TRADE sengicating that the client has
accepted the agreement.

13. The lawyer starts a new legal case.

Figure 50 shows graphically the interchanges abrimfition that occur in the preliminary phase
among the entities defined in the functional mooelbur methodology. These interchanges of
information are represented by the operations iadoky each entity. These operations were
defined on section 8.5.2 [LLORO1a]. The descriptibthe steps from 1 to 7 is the following:

1) The client searches all the professionals accohiptissome criteria calling to the knowledge
entity. The server entity calls the search opemafiom the metadata entity. The result is
returned to the client.

2) The client selects one of the lawyers returned Hey knowledge entity and sends him an
explanation of his/her problem. This informatiorsiered by the metadata entity and a result is
returned. If the result was positive, the knowle@géity sends a notification to the lawyer’s
notification entity.

3) The lawyer reads the notification and asks the kedge entity about the information sent by
the client.
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4) The lawyer writes a response for the client (iis tase, it is a positive response). This response
is stored in the metadata entity by the knowledgéyeand a notification is sent to the client’s
notification entity.

5) The client reads the notification and asks the Kadge entity for the lawyer’s response.

6) The client agrees with the response sent by thgdawnd he accepts the e-service. The
knowledge entity stores the acceptance in the rataentity and sends a notification to the
lawyer’s notification entity.

7) The lawyer reads the notification and starts thsemice. In order to start the e-service; the
e-service information, the users and the documentatust be created. All this information is
stored by the metadata entity.
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Figure 50. Interchange of information to start an eservice

9.1.6.2.3 Legal service case development phase

In Figure 51 it is shown the communications thatusdn the document acquisition sub-phase of
the case development phase between client and laagain through the TRADE server. In the
schema of the communications that happen betweealitnt and the lawyer through the TRADE
server are shown. The numbers represent the ofdee actions performed.

2. Pending documents notification 1. Request documents

3. Which documents?

4. Pending documents list TRADE
< server

5>—Received documents notificatia

7. Which documents?
<

Y

8. Documents

. Send requested documentg)

Figure 51. Document Acquisition communications

1. The lawyer requests some documents to the clienrtder to start the legal case.

2. The client receives a message from the servicetamelicating that he has to send some
documents to the lawyer.

3. The client requests the information of the docurmdiet has to send.

4. The service agent sends the information to thetlie

5. The client sends the requested documents to thiesegent.

6. The service agent sends a message to the lawjiegthim that the client has sent the
requested documents.

7. The lawyer requests the documents to the serviestag

8. The service agent sends the documents to the lawyer

126



Silvia Liorente Viejo Electronic commerce of services

The communications diagram for the Procedures agsllR sub-phases are very similar to the
Document Acquisition one. One actor requests dootsna information necessary to continue the
development of the case to another actor througi BADE server.

9.1.6.3 Area 2000 project: newTRADE

Area 2000 is a project financed by the Spanish $tipiof Science and Technology [AREAQOa,
LLORO2a]. This project started on November 2001 kstied for 2 years, until November 2003.
Inside this project, several sub-projects have lamreloped, in completely different areas. We
centre here only on the area relevant for thisamesework, newTRADE sub-project.

In newTRADE, we have applied the methodology désctifor performing a new implementation
of legal and administrative services. Some of tharacteristics of this project are outlined in the
following sections.

9.1.6.3.1 newTRADE functional model

Figure 52 shows newTRADE functional model [LLORQ2H]is very similar (in fact, it is the
same) as the functional model defined genericallydéscribing legal services.

A’A'A

Figure 52. newTRADE functional model

9.1.6.3.2 newTRADE system architecture

The lawyer is responsible of controlling the wookil of the service. As we can have several
lawyers inside a service and each of them can tiev@ossibility of controlling the workflow, we
have decided to implement in newTRADE a centralisedkflow control, as the distribution of it
would lead us to an undesirable level of complexitiie lawyer, playing the role of workflow
controller, is responsible of deciding when a sanénters into the next step, when the current step
has finished, if one step of the service has takigped and so on. Any lawyer inside a service,
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unless they agree on appointing one of them asonsfile, is able to modify the state of the
service.

For the DOCI storage, we have chosen a mixed solulihe documents pass through a centralised
location (newTRADE server) in order to reach itsafi destination (the receiver user), but the
receiver is who has to the responsibility of stgrihe documents on his local system.

Figure 53 shows the architecture for newTRADE.

Request

Web Server
Servlet Engine

Servlets
Jsp’s
HTML

Response

Relational
database

newTRADE
server
Figure 53. newTRADE architecture

HTML page
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9.2 Collaborative editing e-service

Once we had validated our methodology with legal administrative services, we observed that it
was needed to perform this validation with a corghjedifferent kind of service. If we were able
to apply the methodology to services with very eliéint characteristics we could better justify its
relevance in the definition of electronic commerog services. The selected service was
collaborative editing. This section describes thwaracteristics of electronic commerce of
collaborative editing services, applying the methlogy to its definition. As we have already said,
we selected these services because they are ceiyptifferent from legal and administrative
ones, in order to validate the general methodobEpeloped for the definition of e-services.

9.2.1 Characteristics of collaborative editing

In collaborative editing [LLORO03a, LLORO03b], sevktesers are involved in the production of a
document, but at a given moment, only one useth@permission to manipulate it. At the end of
the contribution, the next user can access to tleirdent to perform more manipulations over it.
The moderator determines who will be the next userccessing the document. He makes this
decision based on the turn requests performedépditicipants that can make modifications over
the document present in the service. Moreover, amisms to warn users when they have
permission to manipulate the document have to beiged.

We do not impose any restriction on the type ofuthoent being edited, it can be either text or
image or whatever, i.e. any kind of multimedia doemt. We are only concerned here in the
control of the modifications performed by the difet users over this document, but not in the
document itself.

The degree of dynamism of the collaborative editegvices is determined by the fact that so
much the number of users that participate as ttlerén which they invoke the operations over the
document are unknown. What we do know is the ofmrathat each user role can invoke and the
states in which the edition can be from differeminps of view (the user, the document, etc).

9.2.1.1 Sample use case: Collaborative editing of multimediocuments

The research on collaborative editing of multimedii@uments can be viewed from two different
points of view: One is the collaborative editingviee itself, and the other one is the document
being edited. We can find metadata in both of thbuat,we mainly focus here on the metadata
related to the document.

Starting however from the first point of view, tlservice associated to collaborative editing
[LLORO3b], we can say that we make use of a workfto control the process. This workflow
defines the order in which the operations permiitecbllaborative editing can be executed and the
user roles that can execute them.

In the edition process, several users may be ieeblThey may add new content to the document,
make comments to the content of the document or delv the document and the modifications
performed by other users. A special user role efg@rvice, the moderator, with the help of the
workflow, controls the order in which the operasare called, because they cannot be arbitrary.

All information related to workflow used to contrthhe service, the users involved and the
operations permitted on each moment can be calleatemetadata. This metadata allows us to
extract knowledge to refine the use of collabomtditing service and also in the definition of new
complex services. Depending on what the metad&tgereces, the way of extracting it may differ.
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For example, we could have obtained metadata freansuby registering them in the service, but
we do not know the order of operations until theg performed. So, the metadata related to
operations execution should be extracted afterwgitecthem.

The second point of view is the multimedia docunmeihg edited and the information associated
to it. It is very important to represent the diffat parts in which the document is structured,
together with the metadata needed to identify ezcthese parts and other related information
(date of creation / modification, user that creatsd part of the document, modifications history,

etc). This information will permit us to deal witrersion control of the multimedia document,

search the content generated using the metadateiatesl to it or manipulate intellectual property

rights of the different parts of the document.

9.2.2 Users participating in collaborative editing

The users that participate in collaborative editoam be grouped into three main roles: Editor,
commentator and viewer. There is another userinotais service, the moderator, which has the
control of the service (assigns turns, initiatedfioishes the edition service, etc). Each role has
specific features as each can perform a differenbkoperations over the document, as defined in
[LLORO03a). We summarise their characteristics next.

The viewer role, as its name indicates, can ongwvithe document. This role cannot perform
modifications over the document, but he can seenallifications and comments made by other
users participating in the edition. Maybe other oamication channel should be added for
permitting this user to advise the rest about ammplem with the document being edited. A user
cannot change his role during the edition.

The commentator role can view the document and miake comments over its content. These
comments can then be added as content of the dotufree user playing the editor role accepts

them. This role is a superset of the viewer rogjtédhas the same operations together with the
functionality needed for making comments.

The editor role can view the document and make fioations and comments over the document.
He can of course accept or reject comments perfbbgeother editors or commentators. This user
role has the complete functionality for performimgdifications over a document. It is a superset
of the commentator role and also the user role thighfull edition operation.

The moderator is the user role responsible forctmrol of the turns and, in general, of the whole
collaborative editing service instance. This usde ican start and finish the edition and decides
which is the next user that will be able to acdeste document (either for making a comment or a
modification), based on the requests performedheyedition participants corresponding to the
editor and commentator user roles.

Commentator
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Figure 54. Graphical representation of the relatioship among collaborative editing user roles

As Figure 54 shows, editor role is a superset afroentator in the same way that commentator is
a superset of viewer. The moderator role has a t=ialp different set of operations, and this is
why it is completely separated from the other rateBigure 54. For the simplicity of the model, in
a specific instance of the collaborative editingve®, a user cannot play at the same time an
editor/commentator/viewer role and a moderator.rblewever, we can easily think about an
implementation of this service where the user gais moderator is at the same time viewer, editor
or commentator of the service. Anyway, a user cammoderator in one instance of the edition
service and a different user role on another itgtanf the collaborative editing service at the same
time.

9.2.3 Mapping of the methodology for the definition of cdlaborative editing e-service

The rest of this section explains in detail how mathodology is used to define the collaborative
editing e-service.

9.2.3.1 Metadata in collaborative editing e-service

Our methodology contemplates different levels ofadata needed to define an e-service. In each
level, we can find information related to the diffiet aspects of the service: The complete system,
collaborative editing e-service in general (geneatiaborative editing e-service), or a specific
instance of the collaborative editing e-servicee¢sfic e-service). For some of these aspects, we
have identified the metadata present in the cotkth@ editing service.

In the category of complete system, the informatbmvhich specific service instances are active
has to be stored, together with the list of useas ¢an join on each of them. The moderator of each
specific instance determines this information. Tiigs allows to a user the selection of an active
specific instance from the ones he can access.

Metadata present in complete system is shown iteT2th
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Table 29. Metadata present in complete system

Metadata Definition

Active instance Contains the list of active collede
editing services

Users in instance| Stores the list of users thaticapss to an
active service together with their access
rights

Users Contains a list of all users in the system

In the category of generic services we have ideudtithe following metadata: States in which the
service can be, the user roles that can work irséingice, and the access rights over the document
being edited. This information is extended in Tekde Table 31 and Table 32.

Table 30 shows the list of possible states for gemellaborative editing e-service.

Table 30. States for collaborative editing e-servic

State Definition

Idle The edition has not been started yet

Wait Turn Request The moderator waits for tokemests performed by the editors and thg
commentators of the document

Document Edition The user with the token can penfoperations over the document.

View Edition The users without token can view tipe@tions performed over the
document, but no modification is allowed

Table 31 shows the user roles present in the geceltaborative editing e-service.
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Table 31. User roles inside collaborative editing

User roles Definition

Moderator User who has control over the token. Hed#soivho is the next user that
can perform operations over a document

Editor User that can get turn to perform modificai@ver the document being
edited

Commentator User that can make comments to the deaytvut it is needed that an
editor accepts these comments in order to add thehe document

Viewer User that is able to view the document, butdreot perform
modifications over the document during the edition

The access rights that users can have over a dotumeollaborative editing are listed in Table
32.

Table 32. Access rights present in collaborative é@thg

Access Rights Definition

View Indicates that a user can view the document
Edit Indicates that a user can perform modificagiomer the documeift
Comment Indicates that a user can make commeritseasiocument

In the specific e-services categories, we canfaisloseveral metadata, described in Table 33.

Table 33. Metadata found in specific e-services

Metadata Definition

Token Identifies the user that can make modificeioomments over the
document

Turns List of users that have requested the turmfdifying/commenting
the document

Editors List of users that can make modificatiomerdhe document

Commentator List of users that can make commerdsthe document

Viewers List of users that can only view the docome

Document The history of the modifications performed by tlsens over the

Modifications document being edited
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Finally, regarding to documents and informationidascollaborative editing, the only document

needed is the one being edited by the differemsugside the e-service. However, in collaborative
editing e-services, there is also another kind efasiata related with the document produced. In
the next section we explain in more detail, theadata we can find inside this document.

9.2.3.1.1 Metadata associated to documents created in coltabwe editing e-service

In collaborative editing, several users collabotatproduce a multimedia document. Nevertheless,
we can distinguish among several levels of metada@e a multimedia document: metadata
affecting the whole document, metadata applyindifi@rent fragments of the document and even
metadata applying to different contents inside agiment. These concepts were also already
defined in Open Document Architecture (ODA) standddéfUT95a] and they completely apply to
multimedia documents created with the collaboragdéing service (and, of course, to any other
kind of structured document).

To illustrate the different levels of metadata presin different kinds of content, Table 34 and
Table 35 show the metadata associated to textuhimaage content inserted inside a document.
The metadata is separated depending on its applidaside the document.

The definition and storage of the metadata asstiad the documents generated with the
collaborative editing service can have severaliagibns.

One application for document metadata is to mainthe history of the document, indicating
which user added/modified each part of it. Thid Wélp in the implementation of version control
for multimedia documents. Another application is n@intain separate information for each
fragment composing the document. For instance ugexr adds an image to the document, maybe
this image has Intellectual Property Rights (IPByaziated to it. The underlying idea is to be able
to determine the IPR of a generated document, baisede IPR of the fragments added to it. The
idea of organising documents into fragments ismaot, but it is still valid as there is no a stamdar
way of doing it and it depends on the applicaticeating them. One more application could be the
construction of an e-service for searching contieasted on the document's metadata generated
when using collaborative editing e-service.
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Table 34. Metadata inside a text fragment of a doguent

Metadata Name Value
" Document ID XYZ
Poeument | "Creator User B
Metadata | Creation Date 2003/03/18
L Document IPR Defined by user B
( Fragment ID XXXX
Fragment "
General Fragment IPR Defined by user A
Metedata ¢ “Creator User A
Creation date 2003/04/24
. Content type Text
Creator User A
Creation date 2003/04/24
Content
Dependent Number of words 25
Metadata | “Number of characters 150
Character set ASCI|
Etc...

Table 35. Metadata inside an image fragment of a doment

Metadata Name Value
( Document ID XYZ
Document p Creator User B
General 1 Creation Date 2003/03/18
Metadat@ | Document IPR Defined by user B
( Fragment ID XXXX
Fragment | _Fragment IPR Copy
General { Creator User A
Metadata | Creation date 2003/04/24
L Content type Image
( Creator Sebastido Salgadd
Dgsg;zr;tnt ! Creation date 1993
Metadata He_ight 11
~ Width 15
Etc...

9.2.3.2 Workflow control and definition using DAML-S

Moderator controls the flow of information in theservice. He decides which participant will be
the next to access to the document, based on theréguests made by the participants. The
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number of participants can be unknown and alsséggience of steps that will take place in order
to reach the final objective of the e-service: ¢ldition of a document thanks to the contribution of
several participants. The workflow definition okthollaborative editing process can be seen from
different points of view. The first one is the usgroint of view. Each user inside the collaborativ
editing has a personalised workflow depending @ndperations that he or she performs over the
document. This workflow is more or less independéoim the rest of users workflow.
Nevertheless, some coordination is needed becailsgeme user is allowed to edit the document at
a time. This one should be nam@dllaborative editing workflow by user rol&he second one is
the document’s point of view. Based on the openatitat users perform over the document, it can
be in a different state, for example, in editiomisTone could be namedollaborative editing
workflow by documentThe last point of view is the service set up pah view. In it, the
moderator communicates with the collaborative Bditisystem in order to create a new
collaborative editing service. This one could bened Collaborative editing set up workflow
[RFCO02a].

(end_edition, moderator) (leave_edition, edit_com)
(leave_edition, edit_com) (leave_edition, viewer)

(join_edition,™ed
(join_edition, viewe

edition, moderator)
(refresh_edit,
edit_com)
(refresh_edit,
viewer)

(end_edition[, moderator)

(refresh_edit,
edit_com)

' Wait_turn_req

ge_turn & not turn_req,

(turn_request & turn_req, edit com)

View_edition

(turn fequest &

not furn_req, free_turn, edit_com)

Document_edit

(turn_request, moderato
(free_turn & turn_req, edit_com
(turn_request, moderator)

(free_turn & turn_req, moderator)
(mod_com, editor)
(comment, commentator)

Figure 55. Collaborative editing e-service states

Nevertheless, although the workflow of the collative editing is unknown, we have detected the
processes that can form part of it. Afterwards,hage defined them using DAML-S determining
the IOPEs (Input/Output/Precondition/Effect) fockarocess. These processes have some kind of
relationship among them (a document cannot be rnieadifefore opening it) and that is what we
want to control by defining them.

For the determination of these processes, we ffiesttified the states where the edition of a
document can be depending on the user role. Therdefined the transitions among these states
depending on the operation performed over the deatirand the user role. Figure 55 shows the
different states in which a document edition cobdl (Idle, View_edition, Wait_turn_request,
Document_edit) and the transitions between thera.t€ht over the arrows indicates the operation
performed over the document (for example, Startti&ggi and, after the comma, the user role (for
example, Moderator) that performs it.
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All user roles are combined here into one statgrdia, but in Appendix B, Collaborative editing
e-service states, the different state diagramseémh user role can be found. Moreover, in this
diagram, the operations considered are only relatéite edition of the document. Other operations
have to be defined for the administration of thevise. For example, indicate which users can
access to the document and their permissions, etc.

Table 36. Processes inside collaborative editing

Process Name Operation meaning
Start edition The edition of the document starts
Join edition A commentator, viewer or editor eniarthe edition service
Leave edition A commentator, viewer or editor lesatlee edition service
End edition The edition of the document ends
Turn request A user requests turn for modificatibinis causes that moderator

receives a turn request and decides if the turndis given to the
user or if he has to wait for its turn

Refresh edition The view a user has over a documepfreshed

Free turn The turn is freed. This operation ocevhien the token is freed by
the user who had it

Modification Perform a modification over the docurhe

Comment Perform a comment over the document

The processes in Table 36 can be described in tefriiee Input/Output/Preconditions/Effects as
defined in DAML-S. Figure 56 shows the graphicgresentation of the Start Edition process.

IdleModerator WaitingModerator

editionResponsible 1
1 responsibleEffect
edition Start participantEffect Idle{Editor/
IdleDocument |—- Object . P Commentator}
1 Edition 1n

dsqumentEffect

1..n
editionParticipant OpenDocument
Editor / 1
Commentator

Figure 56. The Start Edition Process
A fragment of the serialisation of the Start Editjgrocess is shown in Figure 57.
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<daml:Class rdf:ID="StartEdition">
<rdfs:subClassOf rdf:resource="&process;#AtomicPro cess'"/>
<rdfs:subClassOf>
<daml:Restriction daml:cardinality="1">
<daml:onProperty rdf:resource="#editionObject"/>
</daml:Restriction>
</rdfs:subClassOf>

</daml:Class>

<rdf:Property rdf:ID="editionObject">
<rdfs:subPropertyOf rdf:resource="&process;#inpu t"/>
<rdfs:domain rdf:resource="#StartEdition"/>
<rdfs:range rdf:resource="#ldleDocument"/>

</rdf:Property>

Figure 57. Fragment of Start Edition serialisationwith DAML-S

9.2.3.3 Functional model

User entities in collaborative editing functionabdel are viewer, commentator and editor. We
have grouped commentator and editor for claritycaose they receive and perform the similar
operation in the calls represented by the arrol©R034a].

One of the service entities inside this model is toderator. He is in charge of controlling the

development of the service instance, taking intmant the turns requested by commentators and
editors (the users allowed to modify the documentle other service entity represented is the
service instance, which encapsulates access taatatand document entities.

Finally, the server entity corresponds to the duitative editing server that is in charge of
maintaining the information for the whole systemalso manages service instances creating and
destroying them as moderator orders it.

Figure 58 shows graphically the collaborative edjtiunctional model.

Collaborative
Editing Server

Start Edition

Document

Service
Instance

Metadata

——>» Operation invocation

Figure 58. Collaborative editing functional model
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9.2.3.4 Control and information flow

We have already mentioned throughout this sectiahrhoderator controls the flow of information

in the service. He decides which participant wéllthe next to access to the document, based on the
token requests made by the participants. The nurabgrarticipants is unknown and also the
sequence of steps that will take place in ordeeszh with the final objective of the service, the
edition of a document thanks to the contributios®@feral participants.

Aspects related to the storage of the documentrivdtion and workflow control information
inside collaborative editing are specially addrddsghe next sections.

9.2.3.4.1 DOCi storage
From the point of view of the storage of the docaotaon information, we can have the following
possibilities:

» Centralised in a unique remote location. All usarsess remotely to the document.
» Local copies that are transmitted from user to tmgether with the token. The user with the
access to the document makes modifications ovecally.

9.2.3.4.2 WEFCi storage

In the collaborative editing service, only one Bntithe moderator, has the control over the
development of a specific instance of the sernieethis way, the workflow control information
can be locally stored at the moderator location.
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10 Conclusions

Sections 2 and 3 of this thesis woBdgectronic commerce of servigelsave been dedicated to
illustrate the state of the art in several workémgas related to this work. These areas are:

» Process description initiatives
» Metadata schemas initiatives

Inside process description initiatives, we havesenéed six different approaches for the definition
of processes using XML-derived languages. TheaitiNgs presented correspond to international
organisations, international consortiums, privabenpanies liaisons and other public or private
initiatives in the field.

Moreover, three different metadata schemas inigatihave been presented with the common
feature that they can be represented with XML-a=tilanguages.

We studied several process description initiatiesxl metadata schemas initiatives using
XML-derived languages with the objective of desirip the structure of services offered by
electronic means and its associated informatioomFthe initiatives studied, we only used an
initiative corresponding to process description,NIIAS/OWL, because we found that it was not
possible to describe the metadata present insetdrehic commerce of services using any of the
schemas studied, as the information we wantedpi@sent was not described inside them.

In section 4 we have done an introduction to thenncantributions of this research work. It has
been described in a general way the contributioredo

The main contributions of this work are relatedwetectronic commerce of services, e-services. In
section 5 we have done a general introduction égteinic commerce, explaining the different
kinds of electronic commerce we can have and als@ducing the definition of e-service. In
section 6, we have described the classificatiome-s&rvices depending on the different features
analysed.

After defining e-services classifications, we hadescribed how workflow is present inside
electronic commerce. This description can be faargkction 7.

Based on the e-services classifications and workfiee have proposed a methodology for the
development of systems offering services in antedac way, following an electronic commerce
scheme. This methodology has been discussed iors&ct

In sections 9.1 and 9.2, we have applied the melbgg proposed to two completely different
kinds of services: Legal and administrative sewieand Collaborative editing service. These
services have been further explained in Appendand Appendix B, respectively.

The above contributions have been presented ierdiit peer-reviewed international conferences
and have been published in the corresponding pdoug® books, all of them with ISBN from
relevant publishers. This shows the relevance apticability of the contributions presented. The
five published papers group several of the abogm#s as we describe next.
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Publication 1: Legal and administrative services though electronic commerce

A possible way for offering legal and administratiservices in an electronic way was presented in
the following publication, corresponding to an imi&ional conference:

7" International Conference on Intelligence in Seesiand Networks (IS&N 2000).

Llorente S., Delgado J.

Legal and administrative services through Electco@ommerce

February 2000, Athens (Greece)

Lecture Notes in Computer Science, Vol. 1774. Smin/erlag, 2000. ISBN 3-540-67152-8.

In this publication, the system implemented insitie TRials in the Domain of Electronic
Commerce (TRADE, ACTS 328) European project wassgmeed [TRADO4b]. This system
allowed lawyers and administrative consultantsfteraheir services in an electronic way. In this
publication, the business and architectural modi¢hese services were presented, together with
the flow of information and control needed for slypp them.

This conference was the" 7of a series of conferences devoted to the dediminf services
addressed to provide new solutions in the teleconiations sector. Intelligence in Services and
Networks (IS&N) [ISN] was also the name given tedlection of projects within the European
Commission collaborative research and developmesgramme on Advanced Communications
Technologies and Services (ACTS). The organisaifoconferences was a key issue inside these
projects as stated by the ACTS programme.

The relevance of this paper inside the conferenae that it presented a novel approach for
providing services by electronic means, electraoimmerce of legal and administrative services.

Publication 2: A methodology for the development ofvorkflow-based distributed systems

The fundamentals of the methodology described utie 8 were presented in the following
publication, also corresponding to an internatiarmadference:

IEEE International Conference on Telecommunicat{®@3 2001).
Llorente S., Delgado J., Polo J.

A methodology for the development of workflow-baksiibuted systems
June 2001, Bucharest (Romania)

IEEE ICT 2001 Proceedings, |IEEE 2001. ISBN 973-30991.

The basic components of the methodology descrivedsdction 8 were presented in this
publication, describing each of the initially cafesied components: Metadata associated to
e-service and e-service workflow, definition of endce workflow using the XML language,
description of the control and information flow ah e-service and finally, the entities present in
the functional model together with their operations

This conference was organised by IEEE, the Institft Electrical and Electronics Engineers, a
leading authority in technical areas ranging framputer engineering, biomedical technology and
telecommunications, to electric power, aerospaak @nsumer electronics, among others. ICT
2001 was the "8 of a series of conferences and it covered a varist challenging
telecommunication topics ranging from backgrouneld like signals, traffic, coding,
communication basics up to large communication esyst and networks, fixed, mobile and
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integrated. Applications, services, system and agtunanagement issues also received significant
attention.

The paper presented was relevant to the applicatiod services areas covered by this conference,
as it presented a different approach for the remtesion of services to be offered by distributed
systems.

Publication 3: Using workflow-based systems for eesvices provision

The methodology was further refined in the follogiirpublication, corresponding to an
international conference, where new possibiliti@sthe definition of e-services were studied and
presented:

The Second IFIP Conference of E-Commerce, E-Busiard E-Government (I3E 2002)
Llorente S., Delgado J.

Using workflow-based systems for e-services prawisi

October 2002, Lisbon (Portugal)

Towards the Knowledge Society. Kluwer Academic Rligrs, 2002. ISBN 1-4020-7239-2.

In this publication, some of the concepts related-service classification were presented together
with new alternatives for the definition of e-semiworkflow using DAML-S and refined
functional model entities. We also presented th@liegtion of the methodology to the
implementation of a system offering legal and adstiative services in an electronic way inside
the auspices of the Area 2000 project [AREA00a].

This conference was thé“2of a series of conferences organised togethereberal working
groups of IFIP, the International Federation fofotmation Processing (IFIP). IFIP is a
non-governmental, non-profit umbrella organizatfon national societies working in the field of
information processing. It was established in 1@60er the auspices of UNESCO as an aftermath
of the first World Computer Congress held in Pamisl959. Today, IFIP has several types of
Members and maintains friendly connections to spizeid agencies of the United Nations system
and non-governmental organizations. Technical warkich is the heart of IFIP's activity, is
managed by a series of Technical Committees whisle Iseveral Working Groups. The I3E 2002
conference provided a forum for users, engineensl scientists in academia, industry, and
government to present their latest findings in mwwrce, e-business, or e-government
applications and the underlying technology to supihmse applications.

The relevance of the paper presented focused onpdissibility of describing e-commerce,
e-business and e-government applications in aaimwiy, by using a workflow-based approach.

Publication 4: Dynamic e-services in collaborativapplications

The next publication, corresponding again to aerimtional conference, laid the foundations of
the application of our methodology to a differeimickof service, the collaborative editing service:

23rd International Conference on Distributed CormuutSystems — Workshops (ICDCS 2003
Workshops)

Llorente S., Delgado J.

Dynamic e-services in collaborative applications
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May 2003, Providence, Rhode Island, (United States)

23rd International Conference on Distributed CormuutSystems — Workshops (ICDCS 2003
Workshops) Proceedings. IEEE, 2003. ISBN 0-7695:1®2

In this publication, the classification of e-sergcpresented in section 6 was further refined, with
the presentation of dynamic and static e-servibésreover, the methodology was applied to
collaborative editing service, describing eachhafit components for this service, as presented in
section 9.2 and Appendix B.

ICDCS (International Conference on Distributed Catipy Systems) is the premier conference in
distributed computing systems and is sponsoredi&yEEE Computer Society. ICDCS has a long
history (this year they celebrate the"2Zbnference) of significant achievements and woidew
visibility. The conference provides a forum for eregrs and scientists in academia, industry, and
government to present and discuss their latesarelsdindings. The coverage of topics is broad,
thus bringing together researchers and developihscomplementary backgrounds and areas of
expertise.

The relevance of the paper presented was mainlyséat on the presentation of a dynamic
approach for providing collaborative services.

Publication 5: Use of metadata in a collaborativediting service

The last publication presented defines in moreildiia collaborative editing service, applyingat t
the special case of edition of multimedia documeiitsis publication also corresponds to an
international conference. The study of the editibmultimedia documents opens new horizons for
the continuation of this work, in the field of deoant fragment expression. This is a problem
currently not solved, as we will see in sectionAudture research lines. Publication details are:

7" International Conference on Electronic PublisHisEgPUB 2003)

Llorente S., Delgado J.

Use of metadata in a collaborative editing service

June 2003, Guimaga (Portugal)

From Information to Knowledge (ELPUB2003), Univemitt do Minho, 2003. ISBN
972-98921-2-1

Apart from applying the methodology, several metad#escription models were studied for this
paper. They correspond to some of the ones preséntection 3 of the state of the art, and they
represent one of the research lines we could foéltier this work.

ELPUB2003 was the"7in a series of annual international conference€lestronic Publishing.
The objective of ELPUB2003 is to bring togetheredshers, managers, developers, and users
working on the issues related to electronic publighfor public, scientific and commercial
applications.

The relevance of the paper presented in this cenéer comes from the application of an electronic
publishing oriented approach to the collaboratid#iy service.

Final conclusion

As a final conclusion of this thesis work, we shibmention that it is a contribution to the field of
the electronic commerce of services, e-servicggaally for the definition of a methodology for
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their description. This description should helgthie implementation of e-services systems, based
on the different components of the methodology. Hesis results have been evaluated in several
international and national projects as detailedeskh results have also produced several
publications in different peer-reviewed internatibnonferences with very different characteristics,
as it can be seen from their descriptions, which give an idea of the applicability of the
contributions presented in different research field
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11 Future research lines

The methodology presented in this work is a fitsppsto the full provision of services using an
electronic commerce scheme. Elements coming frorarak external initiatives can be found in
some of the components of our methodology. We Ipggsented the ones we chose together with
the justification of this decision. However, we bagone much forward to provide a consistent
methodology that we have validated in real cases.

Nevertheless, as usual, we could not say that tirk s finished, as we could continue in the use
of the methodology for the definition of more difat kinds of services, for instance, medical
services or e-government applications, which hawanymcommon points with the legal and

administrative services presented. We could evigrk iih applying the methodology to e-learning

services, where a combination of the approachesepted for legal services and collaborative
editing service could be used. The definition aatér implementation of these services is the first
research line opened by this work.

Another research line, very related with the presimne is to complete the description of the
self-learning mechanism for the definition of newvsexvices. This will be a key issue in the
application of the methodology to different sergicas the construction of the workflow definition
is the most difficult task for the provision of efeonic services.

We have also opened a different research line Ipyyeqyg metadata to the definition of services.
Some of the existing metadata schemes could be arsgdnapped to the metadata used inside
e-services. This will permit the construction ofiet kind of applications based on e-services, for
instance, an advanced search of e-services basettadata, using a similar scheme as the one
described in [TOUSO03a].

There is another field where research can be cdeducom this work and it is the document

fragment description issue. This is an old issiseit avas already outlined and described in the
Open Document Architecture standard [ITUT95a], ibutas a specific solution that has not been
considered in XML-based documents. Nevertheless, ifisue is also being discussed by the
corresponding working groups of another set of ddats, MPEG-7 and MPEG-21, describing

what they call locators for accessing to differpatts of their documents and specifications. The
new research line in this area comes from theaeddi multimedia documents described in section
9.2 and also in [LLORO03b]. The edition of multimadiocuments by means of a collaborative
editing service will allow the refinement of thisrsice while, at the same time, could permit the
connection with the description of document fragteeft is still an open issue, as the best option
has to be considered, and contributions to thedarais MPEG-7 and MPEG-21 could be done
after this work.

Another research field is the application of thethndology presented in this work to the area of
mobile applications. Currently, due to the bandtvidf the wireless networks and restrictions of
the terminals, not many services are implementede8 on the concepts described in this work, it
would be possible to describe mobile services,ragithe features specific to this field, if any. Jhi
will be particularly important in the multimediaesra, as new application scenarios are currently
appearing, for instance, inside the MPEG-21 stahfMPEGO02a].

Finally, since most of the e-services to developl wnply production and distribution of
documents that could have associated digital rightaatural field for continuation of work is
Digital Rights Management (DRM). In fact, we haweeady started some work in this area, that
can be summarised in the following three publicgajgresented to the corresponding international
conferences:
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Workshop on Regulatory ontologies and the modelofhgomplaint regulations (WORM 2003)
(Part of the International Federated Conferencd$j03])

Delgado J., Gallego I., Llorente S., Garcia R.

Regulatory Ontologies: An Intellectual Property Richts approach
November 2003, Catania, Sicily (Italy)

Lecture Notes in Computer Science, Vol. 2889. Siin/erlag, 2003. ISBN 3-540-20494-6.

The 16" Annual Conference on Legal Knowledge and Inforora®ystems (JURIX-03)
Delgado J., Gallego I., Llorente S., Garcia R.

IPRONto: An Ontology for Digital Rights Management
December 2003, Utrecht (The Netherlands)

Legal Knowledge and Information Systems. JURIX 20D3e Sixteenth Annual Conference. 10S
Press, 2003. ISBN 1-58603-398-0.

4th International Conference on Web Delivering afisit (WEDELMUSIC 2004)
Rodriguez E., Llorente S., Delgado J.

Use of rights expression languages for protecting uitimedia information
September 2004, Barcelona (Spain)

Conference proceedings to be published by IEEE @oenfBociety.
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Appendix A. Legal e-service
11.1 Introduction

In this appendix it is described in detail the stowe of a legal e-service, divorce, presented in
section 9.1, Legal and administrative e-servicdse $tructure includes the steps of a divorce,
together with their relationships, which repredtet divorce general workflow. For each step, it is
also described its representation as a DAML-S m®cehere inputs, outputs, preconditions and
effects representing the participants, documertesdhanged and conditions to be accomplished
are shown.

11.2 Divorce general workflow diagram

Figure 59 shows the general diagram for a divooo®m@ing to Spanish law. In this diagram it is
not considered the contracting part of the legaVvise, corresponding to preliminary phase
presented in section 9.1.4, Workflow in legal seegi The contracting or preliminary phase occurs
before the steps shown in this diagram.
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Figure 59. Divorce general workflow
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The diagram shown in Figure 59 is organised indbigons or steps in which divorce service is
decomposed. Arrows represent the relationship amagstigns, but two consecutive actions can be
active at the same time [ALCA973].

The participants in the divorce legal service &bent, Lawyer, Notary, Procurator and Court.
These are the base participants, but we could amid ihit is needed. There is a part of the divorce
workflow that is separated into plaintiff and dedent. The reason for this is that a divorce is
different from the point of view of each of the tywarties. In practice, for one divorce, we have
two different e-services, one for the plaintiff pand the other for the respondent part. For eéch o
them we have its corresponding client, lawyer wykrs, notary and procurator. The only common
participant on both e-services should be courtggsithe two divorcing parties contract the same
lawyer or go to the same notary), which is not v@gnmon.

The plaintiff party has the initiative, startingetdegal service with th®ocument Acquisition
action. On it, the plaintiff client sends all nedd#bcumentation to his lawyer. After this, plaintif
partyserves legal proceedingand the respondent receissnmonsThis is really the point where
the respondent case starts, as he or she recatisation that the plaintiff party has presented
lawsuit against him or her.

The Respondent: Summorastion does not really occur on-line, but we havweuded it for
completeness. The first on-line action for the oesfent party isRespondent: Document
Acquisition This action is equivalent telaintiff: Document Acquisitignand the respondent client
sends all needed documentation to the lawyer heshar has contracted. Aftddbocument
Acquisition the respondent party sends to CourtAmswerto the lawsuit presented by plaintiff

party.
During the respondent actiorSymmons, Document Acquisitiand Answer the plaintiff part is in
a waiting state. First, he or she has to wait &spondent summons. After this, he or she waits for

respondent answer. In these two actions, the fffaneceives the respondent party documents
through Court.

The next actionPublic Prosecutor Hearingis the first one common to plaintiff and respamde
parties. This is an optional action, only needepldintiff and respondent parties have children in
common. When there are no children, the first comraction isDiscovery and examination of
evidence In this action, both respondent and plaintifftiger present evidences suitable for their
claims. Court decides which ones are accepted amigd out.

Next action in the divorce legal service is fheéal. In this action, both parties go to Court to
explain their respective points of view. This i tfirst “physical” contact among plaintiff and
respondent parties and Court. Until now, all contesc done by means of documents and
information. When Court decides thital is finished, the judge is ready to deliverdgmentthe
next action in the divorce service. Tadgmentaction only has one document, thedgment
which is sent from Court to Client by means of Rirator and Lawyer.

Finally, two things may happen. The first one iatthne or both parties disagree in fhuielgment
and theyAppealit, starting a new legal case in front of a diffier Court. The second thing that may
happen is that any of the parties agrees withJtidgmentIn this case, if the other party does not
accomplish with what thdudgmentsays, arEnforcement of Judgmeigt done to force the other
party to accomplish théudgment
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11.3 Representation of the divorce legal service processusing DAML-S

In this section, the different processes insideiv@rde are represented by means of DAML-S
IOPEs. Some of them are decomposed into severgratdsses, as they represent a complex
interchange of documents among several parties

11.3.1 Plaintiff: Document Acquisition

Figure 60 shows the representationPtdintiff: Document Acquisitiorstep from a divorce using
DAML-S IOPEs (Input/Output/Precondition/Effect). i§h step represents the sending of
information from the client to his lawyer(s) whedigorce process has been started.

Figure 61 shows the sending of a special docun@ificial Authorisation This document has to
be done by a notary and gives a lawyer or lawyestegal ability for acting in name of the client.
It is separated into two subprocesses, as we cantha possibilities: One is that the notary gives
the official authorisation to client and, afterwsydlient gives it to lawyer. The other one is it
notary directly gives the official authorisationtte lawyer or lawyers.
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Figure 60. Document Acquisition
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Figure 61. Document Acquisition of the Official Auhorisation

11.3.2 Plaintiff: Serve proceedings

Figure 62 and Figure 63 show the representatiofflaintiff: Serve proceedingstep from a
divorce. This step represents the start of thel lggeeedings taking the appropriate information to
court. It is divided into two subprocesses becatise lawyer has to give all information to
procurator. Afterwards, procurator gives this imfiation to court. The most relevant document in
this action is the lawsduit, that lawyer prepareseolaon the documentation presented by his or her
client.
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11.3.3 Respondent: Summons

Figure 64 and Figure 65 show the representatioResfpondent: Summostep from a divorce.
This step represents the start of the divorce ttoerespondent part point of view. The first pdrt o
this step shown in Figure 64 does not take platkdrapplication offering legal and administrative
services, as it is done directly from court to diand the client does not have a lawyer for the
moment. In this first part, the documents thatréspondent party receives are the ones sent by the
plaintiff party to court in order to start a lawsagainst the respondent party. The second part of
this step, the one shown in Figure 65, is wheradlspondent contracts a lawyer that provides the
service and therefore the service can be starthd. dbcuments that respondent party sends to
lawyer are the ones he or she has received fromlaitiff party.
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Summons Summons (other party) Idg:égﬁa;in
Certificate Decision Court (other party)
Lawsuit Court Court . Palty
(other party) ) factlon Payroll Court
Court Inf(a)ron'on adtion Information (other party) &ion
> Information Court ¢ :
) action IAformation
a Q
Informatio 1 nformafon Affirmative
1 ) separation resolution
sender 1 1 actjo (other party)
1 1 nformation Courf.
Respondent:
receive S 1 0 tion - —
ummons (I) N - action Birth Certificate
OTTTation sons) (other part:
[Respondent |—elentCondition : R (e et
The client acts action
as respondent Information Family book
(other party)
Court
information information information
Effe Effect Effect
¢ information
Lawsuit information fect information ;
(other party) ect 1 Effeck (l;at?ellry t;c')-:k)
Client 1 information Cliepnt ¥
information Marriage information Effedt
1 Effec Certificate Effect o\n
Summons (other party) 1 1 Birth Certificate
Certificate Client 1 \ (sons) (other party)
Client Summons 4 Client
Decision Payroll Identification Affirmative
Client (othe:party) Document separation resolution
Client (other party) (other party)
Client Client

Figure 64. Summons (first part)
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Figure 65. Summons (second part)

11.3.4 Respondent: Document Acquisition

Figure 66 shows the representatiorRespondent: Document Acquisitisiep from a divorce. This
step represents the sending of information fromdient to his lawyer(s) when he or she has
received a divorce lawsuit.

Figure 67 shows the sending of a special docuntffiial Authorisation This document has to
be done by a notary and gives a lawyer or lawyestegal ability for acting in name of the client.
It is separated into two subprocesses, as we cantha possibilities: One is that the notary gives
the official authorisation to client and, afterwsydlient gives it to lawyer. The other one is it
notary directly gives the official authorisationtte lawyer or lawyers.
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Figure 66. Respondent Document Acquisition
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Figure 67. Respondent Official Authorisation Documat Acquisition
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11.3.5 Plaintiff: Wait for respondent summons

Figure 68 shows the representatiorPtdintiff: Wait for respondent summosgep from a divorce.

In this step, the plaintiff client waits for thespondent client to be informed of the divorce laitvsu
presented against him or her. It is separatedtimtosubprocesses because the documents come
from court to procurator and then procurator hagite the Summons decision document to the
lawyer.

Summons
Decision
Court

ation
ect

The client acts as plaintiff

The client acts as plaintiff Informnation |nfr

Plaintiff: Plaintiff:

1
Wait for Wait for Summons
respondent respondent ] ] Decision
summons (I) summons (II) information L awyer

Effect

sender

Figure 68. Wait for respondent summons

11.3.6 Respondent: Answer

Figure 69 shows the representationR&spondent: Answestep from a divorce. In this step, the

respondent client presents the answer to the divtawsuit presented against him or her. It is
separated because the documents go from lawyeptoigator and then procurator has to give the
documents to court.

Answer
Procurator

action
Information

The client acts as respondent

The client acts as respondent

1 1
clientCondition 1
Respondent: Answer
Answer (II
receiver (m information Gourt

1 Effect

sender

Figure 69. Answer

11.3.7 Plaintiff: Wait for answer

Figure 70 shows the representationPdintiff: Wait for answerstep from a divorce. In this step,
the plaintiff client waits for the answer of thesppndent client to the lawsuit presented agaimst hi
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or her. It is separated because the documents fromecourt to procurator and then procurator has
to give the documents to the lawyer.

The dient acts as plaintiff

Plaintiff:
Wait for
answer (I)

Figure 70. Wait for answer

11.3.8 Public prosecutor hearing

Plaintiff: 1
Wait for fl’:\gsmg
answer (II) / information Wy
Effect

This is the first common action for plaintiff an@fdndant. It is optional, and the divorce could
jump directly to the next actioliscovery and examination of evidenfrem the previous actions,
Respondent: Answend Plaintiff: Wait for answer In case it takes place, many steps have to be
taken, in the form of document interchanges. Thesgchanges among court, lawyer, procurator
and public prosecutor are shown in Figure 71 agdréi 72.

Public

Prosecutor

Public Prosecutor
Hearing Decision
Court

Prosecutor
Hearing (Ia)

informatio

receiver Effect

Public Prosecutor
Hearing Decision
Procurator

Public Prosecutor
Hearing Decision
Public Prosecutor

action
Information

Public
Prosecutor
Hearing (Ib)

Figure 71. Public prosecutor hearing (first part)

information

Effect

Public Prosecutor
Hearing Decision
Lawyer
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Public Prosecutor

Public Prosecutor
answer document

answer document

Public Prosecutor
answer document

Public Prosecutor Court Procurator
. . gction
1 ihformation Information
Informytion Effect

Public

sender
Prosecutor

Public
Prosecutor
Hearing
(I1b)

Public
Prosecutor
Hearing
(IIa)

receiver

receiver

Figure 72. Public prosecutor hearing (second part)

11.3.9 Discovery and examination of evidence

Prosecutor
Hearing
(Ilc)

information
Effect

Public Prosecutor
answer
document

Lawyer

If the Public prosecutor hearin@ction is not needed in a divorce, the first comnagtion for
plaintiff and respondent Biscovery and examination of evidend® this action, the plaintiff and
respondent parties, present the evidences theyideornthat are the most suitable for defending
their claims in the divorce case. Court decidesctvliines are accepted and taken into account for
the correct development of the case. Figure 73)rEig4, Figure 75, Figure 76 and Figure 77 show

the different subprocesses present inside thisracti

Discovery and
examination of
evidence writ
Court

Discovery and
examination of
evidence writ
Procurator

action

actjon
Informpation

[ Court }-ESNCeT 1
Discovery and
examination of
evidence (Ia)

Effect

Discovery and
examination of

receiver evidence (Ib)

informatior

Discovery and
examination of
evidence writ

Lawyer
Figure 73. Discovery and examination of evidenceir($t part)
Discovery of
evidence document - :
Lawyer ) Discovery o
evidence document
Procurator
Di d information
B el Discovery and Effect Discovery of
receiver Zﬁ;‘;ﬁgg'?ﬂ ao)f examination of evidence document
evidence (IIb) Court

Figure 74. Discovery and examination of evidencedsond part)
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(other party) Discovery of
Court evidence document

(other party)

action
Procurator

Information

nformation
Effect

Discovery and informatior Discovery of
examination of D'SCO.VerY il Effect evidence document
y examination of
evidence (IlIa) evidence (I1Ib) (other party)
Lawyer
Figure 75. Discovery and examination of evidenceh(rd part)
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evidence decision evidence decision
(own party) (other party)
Court Court
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action evidence decision
Information (gl‘_';rc]u’::,aa:z) action Admission of
Information evidence decision
(own party)
Lawyer
information
[ Court }-ender 4 ! Effect A o
Discovery and Di d
examination of By Eln ;
receiver evidence (IVa) ex;dmlnatlolr:/tc))
evidence (IVb) nformation

Effect

Admission of
evidence decision action 1 evidence decision
(other party) Information (other party)

Procurator Lawyer

Admission of

Figure 76. Discovery and examination of evidencedfirth part)

End of evidence
proceedings
Court

End of evidence
proceedings
Procurator

action
InfQrmation

Information

information
Effect

Discovery and
examination of
evidence (Va)

End of evidence
proceedings
Lawyer

Discovery and
examination of
evidence (Vb)

receiver

Figure 77. Discovery and examination of evidenceifth part)

11.3.10Trial

In the Trial action, the plaintiff and respondent parties ictb@nge several documents with court.
Nevertheless, the most relevant part of this aotamnot take place electronically or by means of
document interchanges because the parties have to gourt of law to present their different
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positions in order to decide the divorce case. fleigi8, Figure 79, Figure 80, Figure 81, Figure 82
and Figure 83 show the different subprocessesarthid action.

Trial petition
LeiyEr Trial petition
Procurator .
action action
Informnation

1

Trial (Ia) Trial petition
Court
Figure 78. Trial (first part)
Trial petition
(othgguprirty) Trial petition
(other party)
Procurator action
. rformation
Information
nformation
Effect information . —
Effect Trial petition
(other party)
Lawyer
Figure 79. Trial (second part)
Trial day
signaling
proccii ﬂngs Trial day signaling
proceedings
Procurator action
Rformation
information Trial day
Effect signaling
proceedings
Lawyer

Figure 80. Trial (third part)
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~

Instruction
Document

(other party)
Court

Conclusion of
the trial
decision

Court

action
Rformation

Figure 81. Trial (fourth part)
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Figure 82. Trial (fifth part)
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Figure 83. Trial (sixth part)
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11.3.11Judgment

In the Judgmentaction, the Court party delivers the judgment e plaintiff and respondent
parties. After this, two actions are possible,Eméorcement of judgment theAppealif one of the
parties or both do not agree on the judgment. Thia quite simple action, because only the
Judgment document is given from Court to Cliengsirag through Procurator and Lawyer. Figure
84 shows the subprocesses present in this action.

Judgment
Court

Judgment
Procurator

information
Effect

Judgment
Client

Figure 84. Judgment

11.3.12Enforcement of Judgment

If any of the parties agrees with thedgmentbut the other one does not accomplish with wihat t
Judgmentsays, anEnforcement of Judgmeid done to force the other party to accomplish the
JudgmentLawyer of the agreeing party sends a documentesting to Court th&nforcement of
JudgmentFigure 85 and Figure 86 show the subprocesssemiren this action.

Writ of
eﬁcutgn Wit of execution
Wy Procurator
action
actjon ‘ .
. Information
Infornnation

information

Enforcement of Effect Wit of
judgment (Ia) execution
Court

Figure 85. Enforcement of judgment (first part)
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[ Court |-S€nder 4 Effect information T
Enforcement of Effect 5@
: execution
judgment (IIa) (other party)
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Figure 86. Enforcement of judgment (second part)

11.3.13Appeal

If one or both parties disagree in thedgmenttheyAppealit, starting a new legal case in front of

a different Court. To do so, the party or parties agreeing present a document for requesting the
judicial review. This document is sent to the otharty and a new legal case may be started after
this, but this is out of the scope of this spedifiecorce service. Figure 87 and Figure 88 show the
subprocesses of this action.

jugﬂﬁarlef\?i;w Appeal fo_r judicial
Lawyer review
Procurator
action
Infqrmation
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Effect Al o
judicial review
Court
Figure 87. Appeal (first part)
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Figure 88. Appeal (second part)
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Appendix B. Collaborative editing e-service
11.4 Introduction

In this appendix it is described in detail eachtwf collaborative editing e-service state diagrams
appearing on section 9.2, Collaborative editingise. They depend on the different user roles
we have inside collaborative editing service: mattar;, editor, commentator and viewer. We can
determine the operations or processes based dratisitions present on each state diagram. These
processes are described by means of DAML-S, indigabputs, outputs, preconditions and effects
that represent what happens with the participantd documents inside collaborative editing
e-service. The document state diagram can be ¢éxtrdom the state diagrams of the different
user roles, so itis also presented.

11.5 State diagram for moderator

Moderator user role can be in three different statside collaborative editing:

 |dle, when the edition has not been started.
» Waiting for turn requests from commentators andoesli
» Editing the document when a commentator or ediésrthe turn for edition.

The transitions between these states are showigume=59.

end_editipn start| edition

A 4

end_edition
Wait_tu@

A

free_turn &&
turn_request ot turn_req

D
free_turn /&
turn_req

Figure 89. State diagram for moderator inside collborative editing

ocument_edit

turn_request

Table 37 shows the transitions defined in the stiatgram for moderator.
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Table 37. Transitions for moderator

Initial state End state Event Condition
Idle Wait_turn_req | start_edition
Wait_turn_req | Document_edit turn_request
Wait_turn_req | Idle end_edition
Document_edit Document_edir turn_request
Document_edit| Document_edit free turn turn_req
Document_edit| Wait_turn_req| free turn not turn_regq
Document_edit| Idle end_edition

11.6 State diagram for editor and commentator

Editor and commentator user roles can be in fofifierdint states inside collaborative editing:

+ Idle, when the edition has not been started.

» Viewing edition, when they have not requested amdior editing.
» Waiting for token, when they have done a turn regue

» Editing the document when they have the turn faticed

The transitions between these states are showigume=90.

leave_editi View_edition

turn_request &&
turn_req

refresh_edit free_\turn

Wait_turn_req

free_turn|&& next_turn

|| Document_edit

comment

turn_request &&
not turn_reg

Figure 90. State diagram for editor and commentatoin collaborative editing

Table 38 shows the transitions defined in the st@tgram for editor and commentator user roles.
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Table 38. Transitions for editor and commentator

Initial state End state Event Condition

Idle View_edition join_edition
View_edition View_edition refresh_edit
View_edition Wait_turn_req | turn_reques turn_req
View_edition Document_edit| turn_request  not turig_re
View_edition Idle leave_edition
Wait_turn_req | Wait_turn_req| refresh_edit
Wait_turn_req | Document_edit free_turn next_turn
Wait_turn_req | Idle leave_editior

modification,
Document_edit| Document_editcomment

(mod_com)
Document_edit| Document_edit comment
Document_edit| View_edition free_turn

11.7 State diagram for viewer

Viewer user role can be in two different statesdiecollaborative editing:

 |dle, when the edition has not been started.
» Viewing edition, when they have joined the edition.

The transitions between these states are showigume=91.

join_edijition

leave_edition

A\ 4

View_edition

Figure 91. State diagram for viewer in collaboratie editing

Table 39 shows the transitions defined in the stitgram for viewer user role.
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Table 39. Transitions for viewer

Initial state

End state

Event

Idle

View_edition

join_edition

View_edition

View_edition

refresh_edit

View_edition

Idle

leave_edition
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11.8 Operations

From the transitions presented in previous sectismgan extract the operations or processes that

each user role can perform. They are explainecbi€r40.

Table 40. Operations by user role

User Operation Meaning
Moderator Start_edition The edition of the docunstatts
End_edition The edition of the document ends
Turn_request The turn is given to a user thatiptesly requested
turn, if he is still in the collaborative editingrsice
Free_turn The turn is freed. If there are pendimgs, the turn is
given to the next user in the queue. If not, mobera
goes to a waiting state.
Editor Join_edition The user participates in thiatmrative editing
service
Leave_edition The user leaves the collaborativeéngdservice
Turn_request The user requests turn for editingparmenting the
document
Modification The user modifies the document
Comment The user makes a comment over the document
Refresh_edition The view of the document is rdfeeks to reflect the
last changes over the document
Commentator Join_edition The user participateténcbllaborative editing
service
Leave_edition The user leaves the collaborativeéngdservice
Turn_request The user requests turn for editingparmenting the
document
Comment The user makes a comment over the document
Refresh_edition The view of the document is rdfegks to reflect the
last changes over the document
Viewer Join_edition The user participates in thikatmrative editing
service
Leave_edition The user leaves the collaborativeéngdservice
Refresh_edition The view of the document is réfees to reflect the
last changes over the document
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11.9 Representation of the collaborative editing servicerocesses using DAML-S

We can represent each of the operations or prazéssiele collaborative editing using DAML-S
IOPEs (Input/Output/Precondition/Effect). Figuresnfi 91 to 103 are the graphical representation
of each of these processes. These processesalistald on Table 43.

Figure 92 shows th8tart Editionprocess. On it, the moderator user role startsetligon. As a
consequence of this, the document is opened, titieregarticipants (Editors and commentators)
go to idle state and the moderator goes to a wgaittate, where he waits for receiving operation
invocations from the edition participants.

IdleModerator

editionResponsible

WaitingModerator

responsibleEffect

Idle{Editor/
Commentator}

Start
Edition

participantEffect |

edition
IdleDocument Object

1..n

dequmentEffect

OpenDocument

1..n
editionParticipant

Editor / 1
Commentator

Figure 92. Start Edition process

Figure 93 shows th&nd Edition process. On it, the moderator user role endsoadiths a
consequence of this, the document is closed, gassiitle state and the different user roles go to
idle state, including moderator.

Moderator is not in Idle state

Not Idle

editionResponsible

responsibleEffect

End
Edition

IdleModerator
IdleDocument

1
mentEffect

responsibleCondition ~
participantEffect

1
1.n

Idle{Editor /
Commentator}

Figure 93. End Edition process

Figure 94 shows th&urn Requesprocess when nobody is editing the document. isdase, the
moderator gives the turn to the user that has stgdet. The result of this is that the documemg, t
moderator and the user requesting turn go to thesede and the modifications or comments over
the document can be done.
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WaitingModerator

editionResponsible

responsibleEffect

Turn
Request

EditingModerator

EditDocument

edition
OpenDocument | Object

1

participantEffect

editionParticipant ~
1 \‘
View{Editor/Commentator
| ¢ / ¥ | Edit{Editor /
Commentator}

Figure 94. Turn request process when nobody is edig

Figure 95 shows th&urn Requesprocess when somebody is editing the documerthigncase,
the moderator takes note that the user has reqguéste. The document and the rest of users
remain in the same state, but the user requestinggbes to a waiting for turn state.

EditModerator

editionResponsible

EditingModerator
EditDocument

edition
EditDocument Object

1
. 7. participantEffect 1
editionParticipant ~
1 \A
View{Editor/Commentator
| ¢ ! ’ | Wait{Editor /
Commentator}

Figure 95. Turn request process when there is sometly editing

Figure 96 shows thEree Turnprocess when there are pending turns. In this, taeemoderator
takes the first turn request from his list for gigiturn to the corresponding user. If the useréihs
edition, the turn is given to the next one in tis¢ If all users in the turn request list havd take
edition, then the process that should be invokeldsone represented by Figure 97, where no more
turns are requested after a free turn. If the sigiven to a user that requested it, the effe¢hisf
process is that moderator and document remaireiredit state, the user that freed the turn goes to
the view state and the next user in the turns dist goes to the editing state, being able t&kana
modifications or comments over document (dependmgis/her user role).
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EditingModerator

editionResponsible

edition
EditDocument Object EditModerator
1

turnCondition — EditDocument

1
participantEffect
T ditionPartici ¢ turnCondEffect ~—a View{Editor /
editionParticipan
urns P participantEffect 1 | Commentator}
| Edit{Editor/Commentator} | 1
Edit{Editor /
Commentator}

Next turn is for this user

Figure 96. Free turn process with turns requested

Figure 97 shows thé&ree Turn process when no more turns are requested. Inctse, the
document goes to its open state, the user that freeturn goes to the view state and the moderator
enters in the waiting state.

EditingModerator

editionResponsible

edition
EditDocument Object WaitingModerator
participantEffect

OpenDocument
turnCondition 1 ~

editionParticipant 1 \
No Turns / View<{ Editor /
Commentator}

| Edit{Editor/Commentator}

1

Figure 97. Free turn process with no more turns regested

Figure 98 shows th&oin Editionprocess. This process can occur aftelStaet editionprocess has
been invoked. The user (editor, commentator or eighat invokes this operation, enter into the

view state.

participantCondition

Idle{Editor/
Commentator/
Viewer}

editionParticipant participantEffect View{Editor/
Commentator

/Viewer}

Join
Edition

Figure 98. Join edition process

Figure 99 shows theeave Editionprocess. The effect of this process is that tlee umvoking it
returns to the idle state.
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{View/Wait}
{Editor/
Commentator/
Viewer}

editionParticipant participantEffect Idle{Editor/
Commentator

/Viewer}

Leave
Edition

Figure 99. Leave edition process

Figure 100 shows thielodification process. This operation can only be invoked byettieor user
role. The result of this operation is that the doeat is modified, but the document, moderator or
user states remain equal.

EditModerator

editionResponsible

edition responsibleEffect
EditDocument Object Modification T EditingModerator
1

docunTentE

ect
EditDocument
1 1

. L. participantEffect
editionParticipant ~

1
EditEditor EditEditor

Figure 100. Modification process

The comment event involves several processes:

» Make comment: A commentator or editor makes a comimeer the document.
» Accept comment: An editor accepts a previous contrmaxtle by another user.
* Reject comment: An editor rejects a previous conimetde by another user.

Figure 101 shows thBake Commenprocess. This operation can be invoked by theoedinhd
commentator user roles. The result of this opemasahat the document has a new comment, but
the document, moderator or user states remain .equal

EditModerator

editionResponsible
1

- edition responsibleEffect —
EditDocument Object Make EditingModerator

1 Comment

docummentEffect
1 EditDocument
participantEffect 1

editionParticipant
1

| Edit{Editor/Commentator} | | Edit{Editor/Commentator} |

Figure 101. Make comment process

Figure 102 shows thAccept Commenmtrocess. This operation can be invoked only byeittior
user role. The result of this operation is thatoament is accepted and possibly added as a
modification of the document, but the document, eratbr or user states remain equal.
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EditModerator

edltlonRespon5|bIe

: edition responS|bIeEffect —
EditDocument Object Accept EditingModerator |

omment

docu
1 EdltDocument

. part|C|pantEffect
editionParticipant

EditEditor EdltEdltor

Figure 102. Accept comment process

Figure 103 shows thBReject Commergtrocess. This operation can be invoked only byetthigor
user role. The result of this operation is thabmment is rejected and deleted from the document,
but the document, moderator or user states rengaial.e

EditModerator

edltlonResponsmIe

edition responS|bIeEffect
EdltDocument Ob]ect Reject EditingModerator |

Comment

docu ffect
Ed|tDocument
participa ntEffect

edltlonPartlapant

EdltEdltor EditEditor

Figure 103. Reject comment process

Figure 104 shows thiRefresh Editiorprocess. This result of this operation is thatuber invoking
it has a fresh copy of the document being edited.

participantEffect

View{Editor /
Commentator/
Viewer}

View{Editor/ editionParticipant
Commentator/

Viewer}

Refresh
edition

Figure 104. Refresh edition process

On Table 43 we have listed the collaborative editimocesses. We have grouped them by user
role, indicating which of them, moderator, commémrtaeditor or viewer starts the process or has
the main responsibility. The meaning of each colisnhescribed next:

* Process: The name of the process being described.

 Invoked by: User that starts the process or hamtiia responsibility.

» Moderator State: State of the moderator user. We lave three different values, Idle,
Editing and Waiting.

» Editor / Commentator / Viewer State: State of td#ce/commentator/viewer user. We can
have four different values, Idle, Viewing, Editingd Waiting.
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* Document State: State of the document. We can tiaee different values, Idle, Open and
Edit.

» Moderator Condition: Condition that has to be acglished by moderator user in order to
invoke this process.

» Editor / Commentator / Viewer Condition: Condititrat has to be accomplished by editor,
commentator or viewer users for this process tmbaked.

» Moderator Effect: Effect over the moderator usderafnvoking the process. This can be
seen as a destination state and it can have thiaeesy Idle, Waiting and Editing.

» Editor / Commentator / Viewer Effect: Effect ovdretmoderator user after invoking the
process. This can be seen as a destination stdté ean have four different values, Idle,
Viewing, Editing and Waiting.

» Document Effect: Effect over the document afteioking the process. This can be seen as a
destination state and it can have three differahtes, Idle, Open and Edit.

The meaning of the states and effects for modeeatorelated with its state diagram, described in
11.5 State diagram for moderator. Table 41 shoigslpping.

Table 41. Mapping among moderator states in collabvative editing processes and moderator state

diagram
Moderator State | State diagram state
Idle Idle
Waiting Wait_turn_req
Editing Document_edit

The meaning of the states and effects for editomroentator and viewer are related with their
state diagrams, described in 11.6, State diagrameditor and commentator and 11.7, State
diagram for viewer, respectively. Table 42 shows thapping.

Table 42. Mapping among editor, commentator and viger states in collaborative editing processes
and their state diagrams

Editor / Commentator /| State diagram state
Viewer State

Idle Idle

Viewing View_edition
Waiting Wait_turn_req
Editing Document_edit

From the processes described in Table 43, we daacethe state diagram for a document, that is
described in 11.10 State diagram for document.

190



Silvia Llorente Viejo

Electronic commerce of services

Table 43. Processes inside collaborative editing

Process | Invoked | Moderator Editor (E) Document | M Condition | E/C/V Moderator | E/C/V Document
by (M) State Commentator (C) | State Condition | Effect Effect Effect
Viewer (V) State
start_ M Idle N/A Idle N/A N/A Waiting Idle Open
edition
end_ M Waiting N/A N/A N/A N/A Idle Idle Idle
edition Editing
join_ E N/A Idle N/A N/A edition_ N/A Viewing N/A
edition started
leave_ E N/A Viewing Waiting N/A N/A N/A N/A Idle N/A
edition
turn_ E Waiting Viewing Open N/A N/A Editing Editing Edit
request
turn_ E Editing Viewing Edit N/A N/A Editing Waiting Edit
request
free_ E Editing Editing Edit turn_req N/A Editing Viewin Edit
turn
next_
turn Editing
free_ E Editing Editing Edit not turn_req N/A Waiting \ieng Open
turn
modificat E Editing Editing Edit N/A N/A Editing Editing Edit
ion
make_ E Editing Editing Edit N/A N/A Editing Editing Edit
comment
accept_ E Editing Editing Edit N/A N/A Editing Editing Edit
comment
reject_ E Editing Editing Edit N/A N/A Editing Editing Edit
comment
refresh E N/A Viewing N/A N/A N/A N/A Viewing N/A
join_ C N/A Idle N/A N/A edition_ N/A Viewing N/A
edition started
leave_ C N/A Viewing Waiting N/A N/A N/A N/A Idle N/A
edition
turn_ C Waiting Viewing Open N/A N/A Editing Editing Edit
request
turn_ C Editing Viewing Edit N/A N/A Editing Waiting Edit
request
free_ C Editing Editing Edit turn_req N/A Editing Viewin Edit
turn
ext_
urn diting
free_ C Editing Editing Edit not turn_req N/A Waiting \(igng Open
turn
make__ C Editing Editing Edit N/A N/A Editing Editing Edit
comment
refresh C N/A Viewing N/A N/A N/A N/A Viewing N/A
join_ \% N/A Idle N/A N/A edition__ N/A Viewing N/A
edition started
leave_ \ N/A Viewing N/A N/A N/A N/A Idle N/A
edition
refresh \% N/A Viewing N/A N/A N/A N/A Viewing N/A
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11.10 State diagram for document

Based on the processes we have described for omkae editing, we can define the state diagram
for a document being produced in the collaboratdéing service. Figure 105 shows this state
diagram.

| edition _edition

turn_reg
free_turn &&
not turn_req

turn_req

modification
make_comment
accept_comment
reject_comment

free_turn &&
turn_req

Figure 105. State diagram for document based on daborative editing processes

The transitions present in Figure 105 diagram anersarised in Table 44.

Table 44. Transitions for document

Initial state | End state Event Condition
Idle Open start_edition

Open Idle end_edition

Open Edit turn_req

Edit Idle end_edition

Edit Open free_turn turn_req
Edit Edit turn_req

Edit Edit free_turn not turn_re
Edit Edit modification

Edit Edit make_comment

Edit Edit accept_comment

Edit Edit reject_comment
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