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EXECUTIVE SUMMARY 

 

This document reports the results obtained by the IT on the topic Service 
Discovery, constituted in the first call of the NEXOF-RA open construction 
process. The document collects the contributions received and discussed within 
the IT, summarises the main design patterns extracted from the contributions, 
their similarities, relationships and dependencies, the most relevant standards 
considered in the contributions, and it concludes with an short review of IT 
objectives fulfilled by the IT.  
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1 TOPIC INTRODUCTION 

Overview 

That services are ñdiscoverableò is one of the key factors for the success of 
SOA. Services are fully described and these descriptions are published in 
publicly accessible SOA registries so the services may be later discovered. 
However, discovering services could be a cumbersome process if it had to be 
done manually by browsing in distributed registries with a large number of 
service descriptions, without the aid of semi-automatic integrated searching 
facilities, especially in the composite service development lifecycle. 

Problem Statement 

SOA strength is that services can be consumed as many times a particular user 
requires them. This is possible since services are discoverable. This capacity is 
based on the ability of services to describe themselves through well-defined 
formal descriptions that are published on SOA registries, and, once there, are 
publicly available for retrieval and inspection through browsing or other 
discovering mechanisms. 

Discovering of services by browsing is not adequate for SOA registries with 
large content. Therefore, fast and accurate semi-automatic search and selection 
facilities are required which perform queries within local or remote, centralized 
or distribute, single or federate SOA registries. 

Service discovery may rely on: a) the userôs ability of precisely describe its 
request, b) in the algorithms applied to match that user request with the 
capabilities of candidate services, and c) in the algorithms to rank and select the 
best candidate among those discovered. 

Service discovery is intensively used by SOA practitioners when they compose 
other services or when they require invoking an external service from some 
application or process. Hence, the service discovery process is quite relevant in 
SOA engineering cycles. 

Even if service discovery is, to some extent, well covered by the SOA 
techniques and tools, there are still some challenges, especially with techniques 
to specify user requests, semi-automatic service discovery, and the ranking and 
selection facilities. Also determining the role of service discovery in the SOA 
engineering phases like service composition specification, runtime, etc., 
requires still further attention. 

Scope 

This IT focuses on service discovery techniques and strategies and their 
applicability during certain service development phases (composition, 
invocation, etc.). It is not concerned with service description specifications, 
except in those cases where describing user request and services capabilities 
are relevant for the discovery process. 
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Contributions 

This IT expects contributions for a general conceptual and technological 
framework for service discovery that should be aimed as much complete and 
self-consistent as possible. Therefore, it is expected: 

 Techniques and language specifications for representing the userôs request. 
The technology should also support the creation of consumerôs goals, 
isolating as much as possible the underlying technological complexity. 

 Strategies, techniques, best practices, etc. for accurate and precise 
matching between consumersô goals and servicesô capabilities. Most 
appropriate matching algorithms and guidelines to accommodate then to 
particular searching scenarios are also expected. 

 Techniques, algorithms, best practices, etc. for semi-automatic service 
ranking and selection among those service specifications retrieved by the 
discovery process. As above, guidelines are expected to accommodate 
selection algorithms to particular searching scenarios. 

 Strategies, techniques for service discovery applied to some frequent 
service discovery scenarios in composite services: requirement based 
service discovery (that is, based on stakeholders or analysts requirements 
elicitation process), architecture based service discovery (that is, based on 
design patterns and choreography constraints applied to the composite 
service) and runtime service discovery (that is, postponing concrete binding 
to services to execution time), among others. 

 It is expected to explore other aspects concerning service discovery and 
selection such as consumersô and providersô context, SLA, negotiation, etc. 

 

Baseline 

Baseline for this IT is the WS technological stack; contributions are assumed to 
be full compatibility with this technology. There are no other assumptions or 
constraints. 

 

Document purpose and structure 

This report collects the contributions received and discussed within this IT. The 
report is structured as follows: 2 provides an overall integrated description of the 
received contributions, their location in the context of the Service Discovery 
concern, their relationships, dependencies and possible overlapping. Section 3 
collects all the contributions analyzed within this IT. They are described using 
the design pattern template proposed by NEXOF-RA for submitting the 
contributions. Section 4 highlight main IT conclusions. Section 5 describes the 
design pattern template. 
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2 TOPIC OVERALL RESULTS 

This section introduces the main contributions submitted to and discussed 
within this IT, providing an overall and integrated view of them. This section 
describes the similarities, common patterns, dependencies and relationships 
among contributions. Finally, this section identifies a set of common 
technologies and standards used by the receiving contributions, but it doesnôt 
emphasize the benefits and drawbacks of them.  

This topic IT has received the following contributions: 

 Shared usage history  

 Contextualized B2B service discovery 

 SLA-template based service discovery 

 Group negotiation during discovery 

 Multi-phase discovery 

 Template-based discovery 

 Distributed (P2P) registry repository 

 Service matchmaking and ranking 

Errore. L'origine riferimento non è stata trovata. picture depicts the different 
contributions in the context of this IT topic. As shown, several contributions 
(B2B SD, SLA-template based SD, shared usage history) proposed general 
patterns that generally covers the complete Service Discovery problem, one 
contribution (matchmaking and ranking) describes a general pattern for the SD 
Engine core, and other contributions are specialized on other SD concerns, 
such as: a distributed (federated, P2P) registry, template-based SD (for 
consumerôs requirement specification), multiphase SD (for hybrid approaches, 
that is, combinations of IR and Semantic approaches), SD group negotiation 
(combined with service ranking). 

 

Figure 1 Overview of Service Discovery IT contributions 
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From received contributions we can extract a first common pattern for SD 
matchmaking and ranking. This pattern is described in the Service 
Matchmaking and Ranking contribution, but it is presented in SLA Template 
based SD and Contextualised B2B SD contributions. Next UML2 composite 
structure with collaboration diagram depicts this pattern.  

 

Figure 2 SD Matchmaking and Ranking 

Given a set of consumerôs requirements which constitute the search criteria, this 
pattern returns a list of ranked candidate services and optionally selects the 
most appropriate which satisfy the criteria. The candidate services are selected 
from a repository of available services. Essentially the candidate selection is 
done by comparing the search criteria against each service capability which is 
described in the service description stored within the catalog. 

This pattern involves a set of collaborations: matchmaking, ranking and 
selection, which involve some participants: a matchmaker, a ranker and a 
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catalogue. This pattern is quite well explained in Service Matchmaking and 
Ranking contributions (see section 3.8). 

SLA Template based SD (see section 3.3) contribution shows a particular case 
of SD Matchmaking and ranking pattern, since the matchmaking is done 
between SLA templates which essentially describe both the consumerôs 
requirements and the service capabilities: both functional and non-functional 
(SLA) functionalities. 

Contextualized B2B SD (see section 3.2) contribution proposes a complete 
solution for service procurement and advertising of WS in the B2B domain, not 
only for discovering appropriate services but also the accompanying artefacts 
and resources to consume them. Concretely it describes a technical solution for 
the SD process, sharing similar approaches to those described by the SD 
matchmaking and ranking, and the template-based SD. This contribution 
describes a particular template-based text-based SD solution. Users can use 
pre-existing templates to set their queries or make them by their own (see Ref 
[2] in section 3.2). Queries are performed against SLA, SLA templates, 
registered services, security resources and any other resource available within 
the registry. 

SD matchmaking and ranking is complemented with the following SD template 
pattern, shown in the next picture, which is described in Template-based SD  
and SLA Template based SD (see section 3.3) contributions. This pattern 
provides a solution to specify the consumerôs requirements and derive from 
them the search criteria using specialised templates. This approach enables the 
consumer to specify using human-oriented UI the full-operative search criteria 
without tackling with the underlying discovery technology burden.   

The consumer selects an appropriate template form a categorised template 
repository and fulfils its fields (using a UI form) with her search criteria. Then the 
template is automatically translated into a proper internal search query, suitable 
for the used SD engine. In Template-based SD contribution they use of WSMO 
goal templates, while in SLA Template based SD they use SLA templates.  
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Figure 3 SD Template 

The Multi-phase discovery (see section 3.5) contribution suggests a strategy to 
improve the SD performance, what is quite necessary in real-time 
environments, for instance during the execution of composite services, but also 
at design-time to speed up the development process. This pattern (see below 
picture) is especially suitable when the SD process uses techniques which are 
time-consuming, such as semantic reasoning (for matchmaking and ranking).  

This pattern splits the SD process in sequential phases, performed by 
specialized SD engines, which constraints the target of potential candidate 
services in each phase. First phases use less accurate and time-consuming 
techniques and the latter phases more accurate and time-consuming 
techniques but upon a much more constrained target of candidate services. 
This pattern relies on the precision of the first phases to discard bad candidates, 
so the different phases should be tuned carefully. The Multi-phase discovery 
contribution describes a two-phase SD: an IR text-search SD phase followed by 
an intelligent reasoning SD, using WSMO and Prolog.  
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Figure 4 SD Multiphase 

Shared usage history (see section 3.1) contribution complements the standard 
SD pattern (as described in the SD matchmaking and ranking) with an 
innovative approach based on previous experiences of searching (see below 
picture). In this case, a broker registers each search query (request) submitted 
by the consumer to the SD system and matches it to the subsequent selected 
candidate service. Besides, the consumer can report to the broker her feedback 
after the service invocation. That information is later used by the broker to 
suggest candidate services based on previous searches and invocation 
experiences. When the consumer submits a request to the broker, it search for 
similar stored requests, which are tied to particular candidate services (this link 
is determined by using previous invocations and feedback reported).  



   

 

NEXOF-RA Å FP7-216446 Å D7.2 Å Version 1.0, dated 22/05/2008 Å Page 13 of 57 

  

 

Figure 5 Shared usage history 

 

The Distributed (P2P) registry repository (see section 3.7) contribution proposes 
a federated registry pattern (see below picture). This pattern describes a 
federation of collaborative P2P registries which work altogether to provide 
features for both advertising and provisioning of WS. Regarding SD, each peer 
registry offers SD features to consumers, who may get access not only to the 
content of that particular local registry, but also to the content stored within 
other remote registries tied to the same federation. In that way, the search 
results are aggregation of results obtained from the local registry and external 
ones.  Regarding the publication feature, the service can be published within 
the local registry or submitted to another registry through the local one. 

This federate approach can be used to distribute the content (descriptions of 
services) amongst domain specialized registries, as well. With this approach the 
SD can be specialized by domain, offering more precise and fast results. 


















































































