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Executive Summary 

The transition from product-centric offerings to a value-proposition based on product-service 

bundles is a hard challenge for European manufacturing enterprises, which are in need of 

models, methods and tools to face the servitization process through a structured approach in 

order to mitigate the risks and maximize the opportunities. Sub Project 4 (SP4) of the MSEE 

project aims at designing and developing an integrated IT system, which will support the 

servitization process in a business ecosystem through IT tools, specifically to develop, operate 

and govern the information technology parts of the target service system.  

 

WP4.3 and this first deliverable D43.1 in particular, aims at designing the MSEE Service 

Delivery Platform (SDP). Rather than being a monolithic platform, the MSEE SDP will be 

realized as a set of decoupled, standalone services, which offer core functions (such as 

discovery, ranking, grounding, invocation, etc.). The MSEE Service Delivery Platform will 

work on top of lightweight semantic service descriptions, and will be able to deal with 

different service technologies, i.e. traditional SOAP-based services as well as RESTful 

services. 

 

A first step towards designing a Service Delivery Platform (SDP) that supports the 

servitization process in a manufacturing ecosystem is to review and understand the current 

state of the art. This deliverable reports on the most relevant approaches in Semantic Web 

Services and service delivery platforms, describing modeling approaches to represent 

Semantic Web Services and relevant related projects in the area.  

 

This deliverable also identifies and describes in details the Service Model that will be used in 

MSEE SDP. The model is inherited from work on light-weight service descriptions, such as 

MSM (Minimal Service Model). The deliverable also includes an example of a service 

description that will ease the understanding of the service model. It gives the reader an 

impression of how services are described and how these descriptions can be beneficial for the 

different modules of the Service Delivery Platform. 

 

Requirements identification, gathering and analysis are also part of this deliverable. 

Functional and non-functional requirements for the MSEE SDP, extracted from the user 

requirements of the different use cases in MSEE, are presented and then used in the 

deliverable to define the functional and non-functional aspects of the platform.  

 

Another major outcome of this deliverable is the MSEE SDP design. It provides at this stage 

of the project the architecture description, an overview of each one of the modules present in 

the architecture and a more detailed specification of the different modules needed in the 

MSEE SDP. Relevant technologies for the further development of the platform are also 

mentioned.  

 

This deliverable also elaborates on one important point for all the platforms to be developed 

as part of MSEE, namely the integration points. The MSEE SDP is going to actively 

communicate and provide its services to the MSEE Generic Service Development Platform, 

the MSEE Generic Mobile Business Platform and the MSEE Innovation Ecosystem Platform. 

The integration strategy is also outlined. 
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1 Introduction 

1.1 Context and Purpose of the Deliverable 

The objective of WP43 is to design and develop the MSEE Service Delivery Infrastructure as 

a set of decoupled, standalone services, extended with some core service usage tasks. These 

tasks are defined as discovery, ranking and selection, grounding and invocation, and 

monitoring of services. The access to this functionality will be materialized in the Service 

Delivery Platform (SDP). This deliverable focuses on the requirements of the Service 

Delivery Platform, as well as the design of the functionality of each module of it. As the SDP 

functionality is based on the semantic descriptions of the services, the semantic approach to 

be considered when describing services is also analysed. 

 

The result of this deliverable is a set of requirements and design guidelines in order to start 

developing the prototype of the SDP and the first steps in the integration with the other 

platforms to be developed in MSEE (e.g. the Service Development Platform, the Mobile 

Platform and the Innovative Ecosystems Platform). 

 

In MSEE the concept of service has many dimensions, being the main conceptualization of a 

service in relation to a product, as presented in D11.1 Service concepts, models and method at 

CIM-PIM-PSM level. In this deliverable, however, we embrace the term service from the IT 

point of view, in the computational service dimension, as a functionality that can be invoked 

by some kind of computer interface (e.g. Web Service). 

1.2 Relation to other Work Packages and Deliverables 

As the SDP platform will be interconnected to other platforms developed in MSEE, the work 

done in other Work Packages and Deliverables are to be taken into account. Especially for 

WP43, the work done in WP42 - MSEE Generic Service Development Platform and WP44 -

MSEE Generic Mobile Business Platform is of special importance from the technical point of 

view. In regard to the requirements, MSEE is use case driven, therefore the work of WP5.2 

reflected in D52.1 – User Requirements Analysis for Virtual Factories & Enterprises in 

MSEE, focused on user requirements, has also been considered. 

1.3 Structure of the Document 

This deliverable is structured as follows: section 2 presents a summary of the state of the art 

in service descriptions (especially semantic variants). Section 3 describes the semantic service 

model that will be adopted for the SDP. Section 4 focuses on the requirements of the SDP 

platform and section 5 deepens into the description and design of each one of the modules that 

conforms the architecture of the SDP. Section 6 presents the integration points with other 

platforms in MSEE. Finally Section 7 concludes the deliverable. 
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2 State of the art – Semantic Web Service models 

 

The SDP will adopt a semantic model to describe services. The use of a semantic model for 

services will provide several advantages in the operation of the platform. First, it will help to 

deal with the heterogeneity of services that will be provided there, by unifying conceptually 

the descriptions of these services. Second, it will provide the mechanisms to take care 

automatically of the technicalities for each and every capability the SDP provides, such as 

discovery, invocation, ranking, etc. The benefit for each one of these modules will become 

apparent in their own definitions in the following sections. In this chapter we briefly introduce 

the concept of semantic Web services and the related specifications which are relevant to 

adopt a semantic service model for the MSEE Service Delivery Platform. 

2.1 Semantic Web Services 

The Web service technology stack allows exchanging messages between Web services 

(SOAP) [1], describing the technical interface for consuming a Web service (WSDL) [2], and 

advertising Web services in registries (UDDI)[4]. However, in traditional Web service 

implementations, the lack of information to express the meaning of the data and of the 

vocabulary referenced by the interface, as well as the lack of formalisation of the Web service 

behaviour, implies the requirement of human intervention in tasks such as Web service 

discovery, composition, ranking and selection, thus severely hindering the automation of the 

envisioned tasks. 

 

The emergence of the Semantic Web envisions an extension of the current Web in which 

information is given well defined meaning, thus better enabling computers and people to work 

in cooperation. This meaning is represented by the structured collections of information and 

sets of inference rules that can be used by machines to conduct automated reasoning. The 

same formalisation techniques can form a foundation to introduce semantics to Web service 

architectures. 

 

Semantic Web services (SWS) aim at providing more sophisticated Web service technologies 

along with support for the semantic Web. SWS utilise ontologies as the underlying data 

model in order to support semantic interoperability between Web services and clients, and 

apply semantically enabled automated mechanisms that span the whole SWS usage lifecycle, 

comprising discovery, selection, composition, mediation, negotiation, and execution of Web 

services. More generally, the introduction of semantics as an extension of Service-Oriented 

Architectures, and thus the creation of Semantically Enabled Service Oriented Architectures 

(SESAs), provides for next generation of service-oriented computing based on machine-

processable semantics. The advantages of SWS stem from the fact that explicit, formal 

semantics is associated with the Web service description, and that the execution environment 

for SWS is able to interpret and use this semantics appropriately. This supports direct 

understanding of the Web service functionality at design as well as at run time. 

 

The earliest approaches to SWS are the so-called top-down approaches, such as OWL-S [5] 

and WSMO [6]. Following these approaches, the designer starts with a high-level 

conceptualisation of all the knowledge related to the services (using ontologies), and then 

“grounds” it down to actual services. These are also called “heavyweight” approaches, as they 

provide powerful but very complex frameworks, based on logics, to describe Web services. 

Such complexity, however, proved to be too high and often unneeded, and together with the 

difficulty of applying a top-down design to real Web service usage scenarios it determined the 

substantial failure of such approaches. To address these issues, “lightweight” approaches 

emerged, based on more lightweight semantics, which provide less ambitious automation 
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capabilities but offer a simpler, bottom-up, approach based on semantically annotating current 

Web service descriptions (i.e. WSDL). 

2.1.1 SAWSDL (Semantic Annotations for WSDL and XML Schema)  

The Web Services Description Language (WSDL) specifies a way to describe the abstract 

functionalities of a Web service, and concretely how and where to invoke it. WSDL 

descriptions do not however include any semantics; therefore, two services can have similar 

descriptions while meaning different things, or very different descriptions yet similar 

meaning. Resolving such ambiguities in Web service descriptions is a fundamental step 

towards automating the discovery and composition of Web services. 

 

SAWSDL (Semantic Annotations for WSDL and XML Schema) [7] is a W3C 

Recommendation that defines mechanisms using which semantic annotations can be added to 

WSDL descriptions, referencing concepts in semantic models (e.g. ontologies). SAWSDL 

enables semantic annotations for Web services not only for discovering Web services but also 

for invoking them, giving the possibility to reference lifting and lowering schema mappings 

(i.e. transformations between the conceptual representation and the syntactical 

representation). SAWSDL does not specify or mandate a specific language for representing 

semantic models, so any suitable language may be used (e.g. OWL, RDFS). 

 

In order to enable semantic annotations of WSDL components, SAWSDL defines three new 

attributes that can be added to WSDL elements: 

 one attribute, named modelReference, to specify the association between a WSDL 

component and a concept in some semantic model. This modelReference attribute can 

be used especially to annotate XML Schema type definitions, element declarations, 

and attribute declarations as well as WSDL interfaces, operations, and faults. 

 two attributes, named liftingSchemaMapping and loweringSchemaMapping, that are 

added to XML Schema element declarations and type definitions for specifying 

mappings between semantic data and XML. These mappings can be used during 

service invocation. 

2.1.2 WSMO-Lite (Web Service Modeling Ontology Lite) 

SAWSDL provides the grounds for a bottom-up approach to semantic Web service 

modelling: it supports the idea of adding small increments (and complexity) on top of WSDL, 

allowing results from various existing approaches to be adopted. As the basis for bottom-up 

modelling, SAWSDL is independent of any particular semantic technology, i.e., it does not 

define any types, forms or languages for semantic descriptions. The WSMO-Lite [8] service 

ontology fills the SAWSDL annotations with concrete semantic Web service descriptions. 

 

A Web Service Modeling Ontology (WSMO-Lite) description contains three parts: 

 the information model, represented using a domain ontology; 

 functional descriptions, which can have two components: classifications, which link to 

a functional taxonomy via a concrete root class, and capabilities, which express the 

(pre)conditions and effects of the services and of their operations; 

 non-functional descriptions, used to formalise non-functional properties (e.g. policies). 

 

WSMO-Lite descriptions are serialised in RDF, and can thus be stored in RDF repositories 

(also called triplestores). Figure 1 shows the relationship between WSDL, SAWSDL, and 

WSMO-Lite. 
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Figure 1: Relationship between WSDL, SAWSDL, and WSMO-Lite 

 

2.1.3 USDL - Unified Service Description Language  

Unified Service Description Language (USDL) [9] can be defined as a platform-neutral 

language for describing services. It was the result of the experience in several services-related 

research projects that materialized as a W3C Incubator Group from September 2010 to 

October 2011. USDL defines a language for describing general and generic parts of technical 

and business services to allow services to become tradable and consumable. In the picture 

shown below the different parts of business services covered by USDL are represented. 

 

 

Figure 2: USDL packages 

 

Along with the USDL specification we found the Linked USDL initiative, the purpose of 

which is to promote and support the use of the Unified Service Description Language (USDL) 

on the Web
1
. Linked USDL is a remodeled version of USDL that builds upon the Linked Data 

principles and the Web of Data, promoting the use of well-known vocabularies such as 

GoodRelations [10], the Minimal Service Model  and FOAF [11] among others. 

                                                 

 
1
 http://linked-usdl.org/ 
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2.1.4 SPARQL - SPARQL Query Language for RDF 

SPARQL [12] is the standard query language for the Semantic Web, considered as one the 

key technologies for its adoption. It is specially design for working with RDF graphs and 

provides the infrastructure to create queries based on triple patterns in a SQL-like fashion, 

being easy to adopt by people with expertise in databases. In order to work with the semantic 

descriptions of services SPARQL will be a key technology for the capabilities of the SDP.  

2.2 Linked Services 

The objective of Linked Services [13] is to adapt the principles established by the Linked 

Data [14] community to the service oriented world, providing a platform for building 

application on top of it, connecting services to the semantic formats in a Web environment. 

As Linked Data facilitates the usage of information, Linked Services are supposed to ease the 

tasks such as discovery or invocation of services, in the end, facilitate the creation of 

applications based on Linked Data principles. 

 

The basis of this approach is to describe services following Linked Data principles, leveraging 

existing vocabularies to describe their characteristics (like inputs, outputs, etc.). The preferred 

format is usually RDF, and the services are described in terms of producing and consuming 

RDF data, enabling the creation of a layer on top of the Web of Data. 

2.3 Relevant projects 

During the past years several projects had significant contributions to the development of 

Semantic Web services filed. In this section we shortly describe some of the projects that had 

a created an impact in landscape of Semantic Web service modeling, architectures and 

platforms. While developing the MSEE Service Delivery Platform we plan to build and use as 

many results of these projects in the context of manufacturing services ecosystems. 

2.3.1 COIN 

The COIN [17] project has delivered an open, self-adaptive, generic ICT integrated solution 

to support enterprises to face Future Internet uptake. One of the focuses of the project was on 

collaboration and interoperability of services which pays a key role to enable creation of 

networks among enterprises in such a flexible and dynamic way that will enable to quick 

adapt enterprises to market changes and make them more competitive. Central to COIN 

solution is also the concept of federation, which meaning the  

COIN Generic Service Platform leverages on semantic technologies by implementing a 

Semantically-enabled Service-oriented Architecture (SESA). 

 

The following COIN results are very relevant for MSEE Service Delivery Platform, and we 

will reuse/build on top of them to develop a scalable, complete solution for service delivery in 

manufacturing ecosystems: 

 

1. SESA/WSMX platform 

COIN has developed the COIN Generic Service Platform that includes support for all 

major service related tasks, namely discovery, registration, composition, ranking, etc. 

All these functionalities have been provided as components as part of the Web Service 

execution Environment (WSMX) which implements Semantically Enabled Service 

Oriented Architecture (SESA) principles. In MSEE we take a more loosely couples 

approach, namely we provide the functionalities of a service delivery platform as 

loosely coupled components in the form of services. Moreover, as shown in the rest of 

the document, we adopt lighter models for services based on MSM, WSMO-Lite and 

RDF. 
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2. COIN Front-End 

The COIN Front-End is the unique point of access (one-stop-shop) for both technical 

and non-technical users of the COIN system, providing a set of functionalities for the 

consumption and evolution of the Generic Service Platform (GSP). Using the COIN 

Front-End the users can access and explore the COIN technical assets, can download, 

customize and in the end use federation node after being merged into the COIN GSP 

Federation. The knowledge management and exploration part of the Front-End is built 

on top of Semantic Media Wiki
2
. By using this interface non-IT user/s can easily 

search for COIN services, understand them by accessing related knowledge and 

experiment them. The MSEE Service Delivery Platform will include also a Front-End 

component where COIN Front-End results could be used. 

 

3. Service registry   

COIN has developed a scalable registry for Semantic Web Services that hosts a large 

number of WSMO-based SWS descriptions. As the Service Model to be used in 

MSEE is based on MSM and WSMO-Lite (see Section 3), which have as predecessor 

the WSMO model, it will be easier to build the MSEE service registry (both backend 

and frontend) starting from COIN Service registry.  

 

4. Service composition 

Service composition in COIN is realized using AI techniques. The service are (semi)-

automatically composed considering they functional as well as non-functional 

properties. In MSEE it is planned to support service composition following a different 

approach, namely by using relying on the integration of service with data from the 

Linked Open Data cloud. 

2.3.2 iServe 

 

iServe [15]: “..iServe is a platform for the seamless publication and discovery of services 

developed in the context of the EU project SOA4All [16]. iServe addresses the publication of 

services from a novel perspective based on lessons learned from the evolution of the Web of 

Data. iServe transforms service annotations expressed in a variety of formats into what we 

refer to as Linked Services—linked data describing services—that can directly be interpreted 

by state of the art Semantic Web technologies for their discovery and further processing.” 

 

Both projects have made significant contributions to the field of Semantic Service 

Architectures, specially COIN is closely related to MSEE so it will be relevant to take their 

results as a starting point for MSEE. 

 

 
  

                                                 

 
2
 http://semantic-mediawiki.org/wiki/Semantic_MediaWiki 
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3 Service Delivery Platform (SDP) Service Model 

3.1 Generic service model 

The SDP will take as a basis for its operational service model the MSM. The Minimal Service 

Model (MSM), depicted in Figure 2, is introduced as follows: “The Minimal Service Model 

provides a simple common ground for describing both WSDL services and Web APIs in RDF 

in a way such that it can be directly used by developers for simple service matchmaking based 

on SPARQL.” 

 

The ability to handle services that work on a Web API basis (such as RESTful Web services) 

as well as services specified in WSDL files provides high interoperability through abstraction. 

The model includes some semantic Web service vocabularies (i.e., SAWSDL and WSMO-

Lite). Each service description in MSM also includes a link to the actual Web service 

(rdfs:isDefinedBy, rdfs:seeAlso), which enables access and invocation. MSM has been 

developed for iServe
3
, a Web service platform that publishes different kinds of Web service 

descriptions publically, unified through MSM RDF descriptions. 

 

 

Figure 2: Diagram visualizing the Minimal Service Model
4
 

 

The MSEE SDP embraces this model because it allows the description of both WSDL 

services by means of adding SAWSDL annotations while it also covers the semantic 

description of REST services and Web APIs. 

In MSEE, we are not developing yet annother semantic service model, but rather take an 

existing one, in our case MSM with WSMO-Lite support. We are planning to use it in 

combination with Linked Open Data vocabularies for services, in particular Linked USDL. 

 

                                                 

 
3
 Pedrinaci, C.; Liu, D.; Maleshkova, M.; Lambert, D.; Kopecky, J. and Domingue, J. (2010). iServe: a 

linked services publishing platform. In: Ontology Repositories and Editors for the Semantic Web 
Workshop at The 7th Extended Semantic Web, 30 May - 03 Jun 2010, Heraklion, Greece. 
4
 Source: http://iserve.kmi.open.ac.uk/wiki/images/8/85/Minimal_Service_Model-v5.png 
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3.2 Generic service model schema 

In this chapter we present the core of the MSM (Minimal Service Model) in Notation 3
5
 

 

 @prefix : <http://www.w3.org/2000/01/rdf-schema#> . 

 @prefix http: <http://www.w3.org/2008/http-methods#> . 

 @prefix owl: <http://www.w3.org/2002/07/owl#> . 

 @prefix rdf: <http://www.w3.org/1999/02/22-rdf-syntax-ns#> . 

 @prefix rest: <http://www.wsmo.org/ns/hrests#> . 

 @prefix sawsdl: <http://www.w3.org/ns/sawsdl#> . 

 @prefix vs: <http://www.w4.org/2003/06/sw-vocab-status/ns#> . 

 @prefix wl: <http://www.wsmo.org/ns/wsmo-lite#> . 

 @prefix msm: <http://cms-wg.sti2.org/ns/minimal-service-model#> . 

 

 # Minimal Service Model core 

    msm:Service a :Class . 

    msm:Operation a :Class . 

    msm:MessagePart a :Class . 

    msm:MessageContent a :Class; 

         :subClassOf msm:MessagePart .     

    msm:Input a :Class; 

         :subClassOf msm:MessageContent . 

    msm:Output a :Class; 

         :subClassOf msm:MessageContent .         

    msm:hasMandatoryPart a rdf:Property; 

         :subPropertyOf msm:hasPart .     

    msm:hasMessageContent a rdf:Property; 

         :domain msm:Operation; 

         :range msm:MessageContent .     

    msm:hasName a rdf:Property; 

         :domain msm:MessagePart; 

         :range rdf:Literal .     

    msm:hasOperation a rdf:Property; 

         :domain msm:Service; 

         :range msm:Operation .     

    msm:hasOptionalPart a rdf:Property; 

         :subPropertyOf msm:hasPart .     

    msm:hasPart a rdf:Property; 

         :domain msm:MessagePart; 

         :range msm:MessagePart . 

     

# SAWSDL definitions for WSDL Services 

    sawsdl:liftingSchemaMapping a rdf:Property .     

    sawsdl:loweringSchemaMapping a rdf:Property .     

    sawsdl:modelReference a rdf:Property . 

     

# REST definitions 

    rest:URITemplate a :Class .     

    rest:hasAddress a rdf:Property; 

         :domain msm:Operation; 

         :range rest:URITemplate .     

    rest:hasMethod a rdf:Property; 

         :domain msm:Operation; 

         :range rest:Method . 

    http:Method a :Class; 

         :subClassOf rest:Method . 

     

#WSMO-Lite definitions 

    wl:Condition a :Class .     

    wl:Effect a :Class .     

    wl:FunctionalClassificationRoot :subClassOf :Class .     

    wl:NonFunctionalParameter a :Class .     

    wl:Ontology a :Class; 

         :subClassOf owl:Ontology .     

    wl:usesOntology a rdf:Property; 

         :domain msm:Service; 

         :subPropertyOf :seeAlso . 

                                                 

 
5
 Notation 3 is a human readable non-XML serialization of RDF models 
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3.3 Service Description Example 

Next we show a simple example of a service description (only a reduced part of it) to give the 

reader an impression of how services are described and how these descriptions can be 

beneficial for the different modules of the Service Delivery Platform. The technical aspects of 

the service are omitted for clarity but they would work following the same philosophy. 

 

The example shown below is the description of a Service, the category of which is 

“Maintenance Service”. Terms like this, which are related to domain specific concepts, are 

supposed to be defined in external ontologies, for the example we consider this ontology with 

the namespace “example”.  The external, domain specific ontologies are developed by 

ontology engineers in collaboration with domain experts following well established 

methodologies (e.g. [3]). The concepts, relations or axioms, part of the domain ontologies, are 

then used by Semantic Web services engineers to annotate the services. As a good practice, 

existing ontologies and Linked Data vocabularies should be used as much as possible in the 

annotation process. 

 

The service has a provider, in this case Ibarmia, which is linked to the service by the 

vocabulary defined in Linked USDL. This shows the use of the vocabulary provided by 

Linked USDL to extend the capabilities of MSM. 

 

The service also defines the actual product type to which it is related. As this characteristic is 

not present in the standard vocabulary, it can be simply modeled as a non functional property 

using the WSMO-lite extensions. 
 

 

@prefix sawsdl: <http://www.w3.org/ns/sawsdl#> . 

@prefix foaf: <http://xmlns.com/foaf/0.1/#> . 

@prefix wl: <http://www.wsmo.org/ns/wsmo-lite#> . 

@prefix msm: <http://cms-wg.sti2.org/ns/minimal-service-model#> . 

@prefix example: <http://www.msee-ip.eu/example> . 

@prefix usdl: <http://www.linked-usdl.org/ns/usdl-core#> . 

@prefix gr:<http://purl.org/goodrelations/v1#> . 

 

_:maintenanceService a msm:Service . 

 

#Category definition 

_:maintenanceService sawsdl:modelReference example:MaintenanceService . 

 

#Provider definition 

_:maintenanceService usld:hasProvider _:provider 

 

_:provider a gr:BusinessEntity ;  

  foaf:name "Ibarmia" ; 

  foaf:homepage “http://www.ibarmia.com/” .  

 

#Product model 

_:maintenaceService sawsdl:modelReference _:ProductModelZVClassic55 . 

_:ProductModelZVClassic55 a example:ProductModel .  

 

example:ProductModel a wl:NonFunctionalParameter . 

 

 

Figure 3: Example of a semantic service description 

 

The descriptions can be then used as the basis for the different modules present in the SDP, 

especially beneficial for Discovery and Ranking, and Invocation. For the former, because they 

enable the definition of queries (e.g. SPARQL) based on this standard model. Also these 

descriptions contain all the information necessary for the Invocation module to work. 
 

 

 
 

  

http://cms-wg.sti2.org/ns/minimal-service-model
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4 Requirements definition for MSEE Service Delivery Platform 

 
This section presents a set of requirements for the MSEE Service Delivery Platform that will 

be considered and addressed in the context of MSEE when developing the MSEE Service 

Delivery Platform which is one of the three core pillars of the MSEE IT System, being 

responsible for registering, discovery, ranking, selection, grounding and invocation, and low 

level monitoring of the services and applications that are used in a manufacturing service 

ecosystem. The set of requirements presented in this document is intended to help identify the 

functionalities that the MSEE Service Delivery Platform must have, in particular those that 

are offered to the users of the platform. We distinguish between internal and external users of 

the MSEE Service Delivery Platform. Internal users are the other platforms that are part of the 

MSEE IT System, namely the MSEE Service Development Platform, the MSEE Generic 

Mobile Business Platform but also the MSEE Innovation Ecosystem Platform, while external 

users are basically other external actors (e.g. applications, services, humans, etc.) that interact 

with MSEE Service Delivery Platform.  

 

The rationale behind these aspects is the correspondent requirements from the user 

requirements for the different use cases in MSEE that can be found in deliverable D52.1 – 

User Requirements Analysis for Virtual Factories & Enterprises in MSEE. SP3/SP4 partners 

have actively been involved too to guarantee that the different requirements from the other 

platforms to be developed in MSEE are aligned at this design stage. 

 

We use the following notations in order to describe the requirements for the MSEE Service 

Delivery Platform. 

 

The key words "MUST", "MUST NOT", "REQUIRED", "SHALL", "SHALL NOT", 

"SHOULD", "SHOULD NOT", "RECOMMENDED", "MAY", and "OPTIONAL" in this 

document are to be interpreted in a manner similar to that described in IETF RFC 2119
6
. 

 

MUST, REQUIRED, SHALL 

The requirement is an absolute requirement. The ASG Service API must address this 

requirement. 

SHOULD, RECOMMENDED 

There may exist valid reasons to ignore this requirement, but the implications of doing 

so must be understood and weighed before doing so. 

MAY, OPTIONAL 

The requirement is truly optional. The ASG Service API may choose to omit the 

requirement for the sake of scope. 

 

The rest of this section presents the actual requirements, which are grouped in two categories 

functional and non-functional. 

 

 

 

 

 

 

 

 

                                                 

 
6
 http://www.ietf.org/rfc/rfc2119.txt 
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4.1 Functional requirements 

The following requirements will be considered when designing the MSEE Service Delivery 

Platform, and especially the part for regarding the functionality of the platform: 

Req.1: The MSEE Service Delivery Platform MUST provide a way to store the 

metadata / semantic description of a service. 

Req.2: The MSEE Service Delivery Platform MUST provide a way to retrieve the 

metadata / semantic description of a service. 

Req.3: The MSEE Service Delivery Platform MUST provide a way to delete the 

metadata / semantic description of a service. 

Req.4: The MSEE Service Delivery Platform MUST provide a way to update the 

metadata / semantic description of a service. 

Req.5: The MSEE Service Delivery Platform MUST provide a way of to store the 

ontologies that are providing the terminology used in the metadata / semantic 

description of a service. 

Req.6: The MSEE Service Delivery Platform MUST provide a way of to retrieve the 

ontologies that are providing the terminology used in the metadata / semantic 

description of a service. 

Req.7: The MSEE Service Delivery Platform MUST provide a way of to delete the 

ontologies that are providing the terminology used in the metadata / semantic 

description of a service. 

Req.8: The MSEE Service Delivery Platform MUST provide a way of to update the 

ontologies that are providing the terminology used in the metadata / semantic 

description of a service. 

Req.9: The MSEE Service Delivery Platform MUST provide a way of to register a 

service with the MSEE Service Delivery Platform. 

Req.10: The MSEE Service Delivery Platform MUST provide a way of to un-register a 

service with the MSEE Service Delivery Platform. 

Req.11: The MSEE Service Delivery Platform MUST provide a way of to discover a 

service that is registered in the MSEE Service Delivery Platform. 

Req.12: The MSEE Service Delivery Platform MUST provide a way of to ranking a 

set of services that are registered in the MSEE Service Delivery Platform according to 

user preferences. 

Req.13: The MSEE Service Delivery Platform MUST provide a way of to select a 

service that best fulfils the user preferences. 

Req.14: The MSEE Service Delivery Platform SHOULD provide a way of to invoke a 

service that is registered in the MSEE Service Delivery Platform. 

Req.15: The MSEE Service Delivery Platform MUST provide a way of to monitor a 

service that is registered in the MSEE Service Delivery Platform.  
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4.2 Non-functional requirements  

The following requirements should be considered when designing the MSEE Service 

Delivery Platform, and especially the part for regarding the non-functional aspects of the 

platform: 

Req.1: The MSEE Service Delivery Platform SHOULD provide a way of to 

configure and manage the MSEE Service Delivery Platform. 

Req.2: The MSEE Service Delivery Platform SHOULD provide a way of to test the 

MSEE Service Delivery Platform functionalities. 

Req.3: The MSEE Service Delivery Platform SHOULD follow best effort principles 

to make its functionality available to be used by the other MSEE platforms and MSEE 

users. 

Req.4: The MSEE Service Delivery Platform MAY provide a way to securely access 

its functionality. 

Req.5: The MSEE Service Delivery Platform and the functionalities it exposes MUST 

be easily extendable. 

Req.6: The MSEE Service Delivery Platform and the functionalities it exposes 

SHOULD be easy to use. 

Req.7: The MSEE Service Delivery Platform MUST be scalable.  
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5 Service Delivery Platform  

5.1 Service Delivery Platform architecture 

The Service Delivery Platform (SDP) is one of the platforms designed in MSEE to provide 

the needed infrastructure for working with Web services. The SDP provides the technical 

foundations for the discovery, ranking, invocation and registration of Web Services, with both 

WSDL-based and REST-based underlying approaches.  

 

We adopt a service view for both services and applications in MSEE. Applications and 

services are both seen as services and therefore modelled as such. The service model utilized 

in the platform will be based on the Minimal Service Model (MSM) and USDL, as presented 

in section 3. The interaction between these two models will be defined in further 

developments of the platform. 

 

In the following we give an overview of each module of the SDP, in terms of functionalities 

provided, dependencies with other modules and the logical operation of the modules. 

5.1.1 Component view 

The SDP is provided as a set of decoupled infrastructure services that can be accessed through 

standard APIs, both internally and from the other platforms conforming MSEE. 

 

 

Figure 4: Service Delivery Platform component view 
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The figure above shows the main modules (components) of the SDP. These components are 

organized in three main layers, the data level, the operational level, and the UI level. The SDP 

operational level provides its infrastructure to the other MSEE platforms, the Development 

Platform and the Mobile Platform.  

 

The main functionality provided by the SDP is divided into modules, the purpose of which 

can be described as follows:  

 

 Repository: the repository module provides storage capabilities for the rest of the 

components, acts more as an internal component that is shared among the components 

that need storage. As the SDP platform will basically work with semantic descriptions 

of the services the Repository module is intended to be a Triple Store with RDF 

storage capabilities. 

 

 Registry: the registry module provides the functionality to publish service descriptions 

and make them available in the SDP platform through the discovery module. 

 

 Discovery: the discovery module provides an interface to search for services based on 

the formal descriptions of them. 

 

 Ranking: the ranking module defines algorithms to create an order of the services by 

certain criteria during the discovery operation. 

 

 Invocation: services can be invoked through the platform taking advantage of the 

formal descriptions of the services. 

 

 Monitoring: services invoked through the platform can be monitored in order to 

analyze their performance and contribute to improve the operation of other modules, 

such as ranking or discovery. 

 

 Dashboard: the SDP provides a dashboard where the functionality of the platform can 

be configured and tested. 

 

These modules will be implemented and provided as services themselves. In order to facilitate 

the integration into the MSEE infrastructure, they will provide standard Web Service APIs. 
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5.1.2 Dependency view 

The dependencies among the modules are shown in the picture below. Basically the 

component related to the UI, the dashboard depends directly on the components provided the 

functionality of the SDP. These components as well depend on the repository module, which 

acts as the semantic database access point. Finally it is worth mentioning that the Monitoring 

module depends on the Invocation module, because only the services invoked through the 

platform will have available monitoring information. 

 

 

Figure 5: Service Delivery Platform component view 
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5.1.3 Interfaces view 

The different modules will expose their functionality in the form of standardized API 

interfaces (based on Web Services). The following picture shows which components interact 

with this APIs internally. Basically the dashboard utilizes the components provided APIs, 

while the components use the Repository for data storage. The components of the middle 

layer don’t interact directly with each other. 

 

 

Figure 6: Service Delivery Platform component view 
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5.2 Service Delivery Platform Modules overview 

In this section we describe the modules that are part of the MSEE SDP platform. For each 

module we provide a short description, the functionalities, dependencies if any, the common 

user of the module and finally a short description of the interface it provides.  

5.2.1 Repository 

 

Name Repository 

Description This module provides storage capabilities for the SDP. As the 

platform is based on semantic descriptions of services and 

applications, the repository will be a so-called Triple Store where 

the information is saved in RDF. 

 

The repository has to provide CRUD operations on data. In Triple 

Stores this is done by standard SPARQL-endpoints that provide 

these capabilities from version 1.1 onwards. 

Functionalities CRUD operations on semantic data. 

Dependencies This module does not depend on other modules. 

User The Repository module is used by certain modules with different 

purposes:  

 Registry: creation and deletion of service descriptions. 

 Discovery and Ranking: retrieval of service descriptions. 

 Invocation: retrieval of service descriptions and grounding 

information. 

 Monitoring: management of monitoring information. 

 

Interface The repository module will be based on Sesame. Sesame is an open 

source Java framework for storage and querying of RDF data. 

  

The framework is fully extensible and configurable with respect to 

storage mechanisms, reasoners, RDF file formats, query result 

formats and query languages. Sesame offers a JBDC-like user API, 

streamlined system APIs and a RESTful HTTP interface supporting 

the SPARQL Protocol for RDF. 
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5.2.2 Registry 

 

Name Registry 

Description This module allows service owners to register and un-register their 

service descriptions in the Delivery Platform. The service owners 

provide as input the semantic descriptions of the services or 

applications, which are then parsed, validated extracted and stored in 

the Repository for further use. 

Functionalities This module provides the following functionalities: 

 

 Register a service description. 

 Update a service description 

 Unregister a service description 

 

Dependencies This module depends on the Repository. 

User The Registry module is used by the Development Platform and can 

be also accessed through the Delivery Platform Dashboard by 

service owners/providers. 

Interface The Registry Module provides an API for managing the service 

descriptions: 

 register(serviceDescriptionURL) 

 deregister(serviceURI) 

 update(serviceDescriptionURL)  

 serviceInfo(serviceURI) 
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5.2.3 Discovery 

 

Name Discovery 

Description The Discovery module provides an interface for discovering 

services and applications registered in the Service Delivery 

Platform. Based on the service descriptions, users of this module can 

create queries based on: 

 

 Service categories 

 Service properties (functional and non-functional) 

 Service complex queries 

  

Functionalities  This module provides the following functionalities: 

 

 Discover services based on service category 

 Discovery services based on templates 

 

Dependencies This module depends on: 

 

 Repository module: to retrieve service descriptions to be 

matched 

 

User The Discovery module is used by the Service Development Platform 

and by the Mobile Platform. It can be accessed as well from the 

Service Delivery Platform Dashboard. 

 

Interface The Discovery Module provides an API for searching for services: 

 

 discoveryByCategory(List<serviceCategories>) 

 discoveryByTemplate(serviceTemplate) 
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5.2.4 Ranking 

 

Name Ranking 

Description This module is responsible for providing an ordered list of services 

according to the preferences specified by the service requester. 

Functionalities This module provides the following functionalities: 

 

 Configurable ranking based on service properties (functional 

and non-functional) 

 

Dependencies The Ranking module depends on the Repository Module to extract 

the information needed to compute the ranking (both service 

descriptions and monitoring information). Services can be ranked 

only if they have previously registered in the Repository. 

User The Ranking module is intended to be used jointly with the 

Discovery module, and therefore used by the Service Development 

Platform and the Mobile Platform. 

Interface The interface for Ranking services provides the following API 

 rank(map<properties,importance>,order, list<serviceURIs>) 
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5.2.5 Invocation 

 

Name Invocation 

Description The Invocation module provides the means to invoke the services 

registered in the Service Delivery Platform independently of their 

specific underlying mechanisms. This includes WSDL services as 

well as REST services. The invocation is possible due to the 

information contained in the service descriptions, combined with 

input data provided by the requester. 

Functionalities This module provides the following functionalities: 

 Invocation of WSDL services registered in the Delivery 

Platform. 

 Invocation of REST services registered in the Delivery 

Platform. 

 

As the descriptions are provided in a semantic way, input and output 

data will need additional grounding operations on them, so the 

Invocation module will additionally have to be able to: 

 

 Lowering the semantic data to the correspondent syntactic 

version to be used in the invocation. 

 Lifting the syntactic data into a semantic representation 

according to the service description. 

 

Dependencies The Invocation module depends on the Repository module. 

Information relevant for the grounding will be retrieved from the 

Repository module. Additionally information about the invocation 

will be stored back to the Repository  

User The Invocation module is used externally to invoke services. 

Interface The interface for invocation is as follows: 

 invoke(serviceDescription, operation, inputData) 
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5.2.6 Monitoring 

 

Name Monitoring 

Description This module is responsible for the low level monitoring of services 

registered in the platform that will be quantified in terms of QoS 

metrics (e.g. number of requests for a service in a given interval, the 

number of successful requests as well as failed requests in a given 

interval, the minimum, maximum and average response time of a 

service in a given interval, etc.). 

 

Functionalities This module provides the following functionalities: 

 

 QoS metrics collections and statistics based on invocation 

results from the service. 

 QoS metrics retrieval for selected services. 

 

Dependencies The Monitoring module depends on the Repository module where 

all the policies and monitoring data will be stored. It also relies on 

the Invocation module to carry out the actual invocation of the 

service. 

 

User The Monitoring module is used externally by modules that want to 

see how the invocation of the service is performed in terms of QoS 

metrics. Its functionality can also be accessed through the Service 

Delivery Platform Dashboard. 

 

Interface The interface for monitoring enables the retrieval of the available 

metrics for the different services registered in the SDP: 

 

 enable(serviceURI) 

 disable(serviceURI 

 getMetrics(serviceURI) 
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5.2.7 Service Delivery Platform Dashboard 

 

Name Dashboard 

Description The Dashboard is a Web UI for the Service Delivery Platform. It 

provides access to the different modules and serves as both a 

management interface and a functional showcase. 

 

Functionalities / 

services 

The Dashboard provides different web components to be able to use 

the different capabilities of the Service Delivery Platform, 

registration, discovery, invocation and monitoring of services. 

 

Dependencies The Dashboard depends on all the components of the Service 

Delivery Platform, as it provides a management UI for them. 

 

User The Service Delivery Platform will be used by third-parties and 

platform administrators. 
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5.3 Service Delivery Platform Modules specification 

This section presents in more detail the operation of the modules of the SDP, highlighting the 

functionality of the provided APIs. For each method of the API we provide a name, the input 

of the service, the output, the result, i.e. what is the internal operation carried out during the 

invocation and possible faults or error situations that could be encountered. 

5.3.1 Repository 

The repository module provides semantic storage capabilities inside the Service Delivery 

Platform. It acts as a generic storage module to be used by the rest of the components; 

therefore it has to provide a standard interface to store/retrieve semantic information. 

 

In order to support these operations we will rely on the updated version 1.1 of the SPARQL 

protocol for RDF
7
. This protocol describes a means for conveying SPARQL queries and 

updates to a SPARQL processing service and returning the results via HTTP to the entity that 

requested them. 

 

As stated before, the repository module will provide CRUD operations on semantic data, 

which is covered by the SPARQL 1.1 protocol. This protocol is implemented in mostly all the 

popular RDF triple stores. 

 

The SPARQL Protocol defines two operations: query and update. The query operation is 

intended to run queries on the RDF graphs and data stored in the repository, while the update 

operation is used to add or delete content. As the protocol is built on top of HTTP, each 

operation is usually defined by the correspondent HTTP method, the HTTP query string 

parameters and the message content present in the HTTP request/response body. 

 

In summary, the repository module will provide a standard SPARQL 1.1 endpoint. It is 

however not intended to be directly accessible from outside the SDP platform; it will be used 

as an underlying semantic storage service for the rest of the components. 

 

 

 

 

 

 

  

                                                 

 
7
 http://www.w3.org/TR/sparql11-protocol/ 
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5.3.2 Registry 

The registry module provides the functionality required to manage service descriptions in the 

SDP. The SDP platform allows the registration of semantic service descriptions (as 

WSDL/SAWSDL or MSM/WSMO-Lite) in order to make them available for discovery, 

invocation or monitoring. 

 

The operations to be provided by the registry module are the following: 

 

Name Register 

Input The URL where the description of the service can be found. The type of 

the description should be automatically detected based on the supported 

ones. 

Output The URI of the registered service. 

Result The information retrieved from the service description is stored in the 

repository under a service identifier. 

Faults  Malformed service description. 

 Service description not supported. 

 Service already registered. 

 

Name Deregister 

Input The service URI to be deregistered from the SDP. 

Output The same service URI. 

Result The description of the service corresponding to the input service URI is 

removed from the repository. 

Faults Service URI not found. 

 

Name Update 

Input The URL with the updated description of the service. 

Output The URI of the updated service. 

Result The information of the service is replaced by the new description. The 

URI is not altered. 

Fault Service URI not found 

 

Name ServiceInfo 

Input The URI of the requested service.  

Output The semantic description correspondent to the service URI. 

Result The description of the service corresponding to the input service URI is 

returned from the repository. 

Faults Service URI not found. 
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5.3.3 Discovery 

The discovery module exploits the semantic service descriptions previously registered in the 

SDP platform to provide advanced search features based on semantics. Using the semantic 

descriptions many discovery strategies can be applied. The discovery module in the SDP will 

provide classification of categories and properties, leaving room for advanced queries using a 

standard semantic query language like SPARQL. 

 

One of the main benefits of using semantic representations is the possibility to apply 

reasoning in the categorization. 

 

If we establish: 

categories search input categories 

Cn  categories of service n 

ICn  inferred categories (broader categories) of service n 

 

The discovery is reduced to calculate the “match” and “no_match” variables defined as: 

“match” if categories ⊆ Cn ∪ ICn 

“no_match” if categories ⊈ Cn ∪ ICn 

 

Name DiscoverByCategory 

Input A list of URIs denoting the categories to which the services have to 

belong. These URIs are concepts from service category taxonomy of the 

domain. 

Output Set of service descriptions matching the categories provided as input. 

Result The service descriptions registered in the repository are analysed and 

matched against the list of categories. No changes to the descriptions are 

done. 

Faults Unknown categories 

 

Name DiscoverByTemplate 

Input A service description that has to be taken as a template for the matching 

process. 

Output Set of service descriptions matching the provided template. 

Result The service descriptions registered in the repository are analysed and 

matched against the template. No changes to the descriptions are done. 

Faults Malformed template 
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5.3.4 Ranking 

The Ranking module is used to generate an ordered list of services out of the candidate 

services provided by the discovery module. As ranking criteria, various non-functional 

properties such as Service Level Agreements (SLA), Quality of Services (QoS), etc. can be 

included in the ranking algorithm. 

 

In the SDP, the ranking is carried out based on the properties specified in the discovery goal 

and the service descriptions by means of logical rules. The SDP will combine two types of 

ranking, namely semantic ranking and multi-criteria ranking.  

 

Semantic ranking is defined as any ranking mechanism which uses ontological 

representations of non-functional properties aspects. As the services registered in the SDP are 

semantically described, we will exploit these definitions for the ranking. On the other hand, a 

multi-criteria ranking implies that a varying number of arbitrary properties of the services can 

be taken into account for the ranking. These properties will be combined by encoding certain 

importance level to them. Common values for the importance are numeric values ranging 

from 0 to 1, where 1 encodes the fact that a property is extremely important and 0 encodes the 

fact that the property is not important at all. Additionally the list can be ordered in ascending 

or descending order based on the particular configuration. 

 

Name Rank 

Input The input for this service is defined by: 

 Properties to be considered for the ranking 

 The level of importance of each of these properties 

 The order direction (i.e. ascending or descending) 

 The list of service URIs to be ranked.  

Output An ordered list based on the criteria and properties provided as input. 

Result The service descriptions based on the correspondent URIs are ranked 

based on the properties and their relative importance. Once they are 

ranked they are ordered either in ascending or descending order. 

Faults The possible exceptions are: 

 Properties not defined. 

 Importance values invalid. 

 Service URI not found. 
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5.3.5 Invocation 

The invocation module enables external components to invoke the registered services without 

having to deal with the specificities of the invocation protocol. This means, the invocation 

module acts as a transparent proxy for the invocation of services.  

 

As the services are described in a semantic fashion, this invocation component brings two 

main benefits. On the one hand, it can take care of data mediation, providing a unified 

invocation method based on the semantic descriptions. On the other hand, the invocation 

module can be transparently connected to the monitoring module, allowing the services’ 

behaviour and performance to be analysed in a unified way. 

 

Name Invoke 

Input The input information needed for this operation is: 

 The service URI identifying the service to be invoked. 

 The name of the operation to be invoked. 

 The input data as described in the semantic service description. 

Output The output of the service in a semantic way as described in the semantic 

service description. 

Result Based on the input information, the input data is transformed to the 

actual input of the service, which can be done based on the semantic 

description. The service is invoked and the output is processed and 

transformed back to the format established in the semantic description. 

Faults The possible exceptions are: 

 Service not found. 

 Operation not found. 

 Malformed input data. 

 Service not available. 
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5.3.6 Monitoring 

Services registered in the SDP can be monitored in terms of QoS parameters based on the 

execution of the service. The Monitoring module is strongly connected to the Invocation 

module, because, in order to monitor the execution, the service has to be invoked using the 

Invocation module itself.  

 

Measurements like response time, successful requests, etc., can only be measured if the calls 

to the service are intercepted and analysed. The implementation of this monitoring process 

has to be optimized so that the overhead can be considered negligible. 

 

Name EnableMonitoring 

Input Service URI to be monitored. 

Output Final status of the monitored service (monitoring enabled/disabled) 

Result The mechanisms to monitor and register the activity of the service 

correspondent to the provided URI are initialized. If the service was 

already being monitored nothing is changed, the current status is return. 

Faults Service not found 

 

Name DisableMonitoring 

Input Service URI not to be monitored anymore. 

Output Final status of the monitored service (monitoring enabled/disabled) 

Result The service correspondent to the URI stops being monitored; the 

aggregated information of the service collected so far is archived. 

Faults Service not found. 

 

Name GetMetrics 

Input Service URI 

Output A description of the metrics that are being analysed from the service and 

their current values. 

Result The current values of the metrics (aggregated values, average, 

thresholds, etc.) are collected and returned. 

Faults The possible exceptions are: 

 Service not found. 

 Service not being monitored. 
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5.3.7 Service Delivery Platform Dashboard 

The SDP Dashboard acts as a management interface where the rest of the modules can be 

configured and executed. The SDP Platform encapsulates essential functionality for the SDP 

users and administrators. 

 

Each module representing a functionality of the SDP (Registry, Discovery, Ranking, 

Invocation and Monitoring) will have a management UI in the Dashboard, where the technical 

aspects can be configured. They will provide also a unified interface where the functionality 

of the SDP can be showcased.  

 

The SDP Dashboard can be implemented as an independent component, because it will also 

be built on the standard API provided by the different modules. 

 

The SDP Dashboard will require a user profile schema for authentication and authorization 

which will be covered by standard mechanisms of the underlying technical platform. 

5.4 Relevant Technologies 

The SDP platform will be implemented in Java language, using as Web Services platform the 

Apache CXF. For the dashboard module, presenting the UI of the platform the platform Ruby 

on Rails will be encouraged. The underlying semantic repository will be based in the Sesame 

platform, integrating OWLim as the underlying semantic data storage. 

 

Next we describe in further detail the technologies that will be used to develop the SDP: 

 

Java
8
 

Java is a programming language and computing platform first released by Sun 

Microsystems in 1995. It is the underlying technology that powers state-of-the-art 

programs including utilities, games, and business applications. Java runs on more 

than 850 million personal computers worldwide, and on billions of devices worldwide, 

including mobile and TV devices. 

 

Ruby on Rails
9
 

Ruby on Rails, often shortened to Rails, is an open source full-stack web application 

framework for the Ruby programming language. Rails is a full-stack framework, 

meaning that it gives the Web developer the full ability to gather information from the 

web server, talking to or querying the database, and template rendering out of the 

box. 

 

Sesame
10

 

Sesame is a de-facto standard framework for processing RDF data. This includes 

parsing, storing, inferencing and querying of/over such data. It offers an easy-to-use 

API that can be connected to all leading RDF storage solutions. 

 

 

 

 

 

 

                                                 

 
8
 http://www.java.com/en/download/faq/whatis_java.xml 

9
 http://en.wikipedia.org/wiki/Ruby_on_Rails 

10
 http://www.openrdf.org/about.jsp 
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OWLim
11

 

OWLIM is a family of semantic repositories, or RDF database management systems, 

with the following characteristics: native RDF engines, implemented in Java, 

delivering full performance through both Sesame and Jena, robust support for the 

semantics of RDFS, OWL 2 RL and OWL 2 QL, best scalability, loading and query 

evaluation performance. 

 

Apache CXF
12

 

Apache CXF is an open source services framework. CXF helps you build and develop 

services using frontend programming APIs, like JAX-WS and JAX-RS. These services 

can speak a variety of protocols such as SOAP, XML/HTTP, RESTful HTTP, or 

CORBA and work over a variety of transports such as HTTP, JMS or JBI. 

 

WSDL Services
13

 

WSDL is an XML format for describing network services as a set of endpoints 

operating on messages containing either document-oriented or procedure-oriented 

information. The operations and messages are described abstractly, and then bound to 

a concrete network protocol and message format to define an endpoint.  

 

REST
14

 

REST is an architecture style for designing networked applications. Rather than using 

complex mechanisms such as CORBA, RPC or SOAP to connect between machines, 

simple HTTP is used to make calls between machines. RESTful applications use HTTP 

requests to post data (create and/or update), read data (e.g., make queries), and delete 

data. Thus, REST uses HTTP for all four CRUD (Create/Read/Update/Delete) 

operations. 

 

 
 
  

                                                 

 
11

 http://www.ontotext.com/owlim 
12

 http://cxf.apache.org/ 
13

 http://www.w3.org/TR/wsdl 
14

 http://rest.elkstein.org/2008/02/what-is-rest.html 
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6 Service Delivery Platform integration 

 

The functionality provided by the Service Delivery Platform is intended to be used by the 

other platforms developed in MSEE. The figure shown below presents the integration points 

of the Service Delivery Platform with the rest of the platforms. 

 

 
 

Figure 7: Integration of the Service Delivery Platform 

6.1 Integration with the Service Development Platform  

The Service Delivery Platform has to be populated with service descriptions, either provided 

by the Service Development Platform or already existent, as long as they have descriptions in 

a formalized way (MSM models either for WSDL or REST based services). Therefore the 

Service Development Platform will access the Registry module API for this purpose. 

Moreover, the services will also be discovered in order to compose them or connect them to 

other services during the process of the Service Development Platform. 

 

6.2 Integration with the Mobile Platform 

One of the objectives of the Mobile Platform is to provide access to some of the 

functionalities of the SDP from mobile devices. The Mobile Platform will mainly give access 

to the Discovery and Ranking interface as well as the Monitoring interface. Mobile users will 

therefore be able to search for and rank services that could be of interest for them and also to 

monitor the status and statistics of the services registered in the SDP platform. 

 

6.3 Integration with the Innovation Ecosystem Platform 

The Innovation Ecosystem Platform (IEP) supports both the ecosystem governance and the 

service innovation process interacting with all the other platforms. Moreover it is also the 

access point to MSEE IT System for the final users (people and enterprises in the ecosystem). 

The Innovation Ecosystem Platform will then access the services as defined in the 

Development Platform and registered in the Service Delivery Platform through the Discovery, 

Ranking and Invocation interfaces.  
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The Innovation Ecosystem Platform requires an internal repository for the storage of the 

LinkedUSDL descriptions of the services it is accessing, and this is why it shares the 

repository infrastructure with the SDP. Moreover, LinkedUSDL descriptions of intangible 

assets include references to technological services, which are registered in the SDP, therefore 

it appears as reasonable to share the repository infrastructure. 
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7 Conclusions 

 

This deliverable covers the design of the MSEE Service Delivery Platform. At this stage in 

the development of the SDP we are still in the design phase and we have identified, based on 

the user requirements and interactions among the partners, a detailed description of the 

functional aspects of the modules that were presented in the architecture in D4.1 - MSEE 

Service-System Functional and Modular Architecture. 

 

One of the pillars of the SDP is the semantic description of the services that are registered 

therein. We have analyzed different approaches of the state of the art for Semantic Web 

Services, as well as the related technologies. We adopt a semantic service model based on the 

Minimal Service Model, a semantic model valid for both WSDL services and REST based 

web services, both of which are entitled to be registered in the SDP. This model covers the 

technical aspects of computational services, the focus of the SDP, but can be easily integrated 

in the business service level by the combination with Linked USDL. 

 

The SDP covers five different aspects of the lifecycle of service operations: registration, 

discovery, ranking, invocation and monitoring, which utilize a common semantic repository 

infrastructure. The SDP platform will also provide a Dashboard where the functionalities can 

be tested and configured. 

 

Finally, in this deliverable we have defined the integration with other relevant platforms 

defined in MSEE, the Service Development Platform, the Mobile Platform and the Innovation 

Ecosystem Platform. This integration will be carried out by the definition of a public API for 

each module of the MSEE Service Delivery Platform, as well as defining shared resources, 

such as the semantic repository. 

 

The work in next steps will be oriented to the creation of the first prototype of the SDP and 

the refinement of the platform design as the different platforms are integrated to give support 

for the use cases of MSEE. 
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