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Requirements for service selection approaches

The fundamental issues of service selection are:

1.Understanding user's requirements in different aspects.

2.Evaluating service offerings according to the different

requirements (NFP).

3.Aggregating the evaluation results into a comparable unit.

We conclude 7 requirements to address these issues

A model for non-functional properties

Hierarchical properties

User preferences

Evaluation of properties

Dynamic aggregation

Automation

Scalability and accuracy



Requirements for service selection approaches

1. A model for non-functional properties

price

security

Response time

unit unit

domain percific

Ontology Ontology



Requirements for service selection approaches

2. Hierarchical Properties

Local Contraint

General Trust QoS

Usability ReliabilityEfficiency Security



Requirements for service selection approaches

3. User preferences

Lower price

Good Quality

Coloring printer

Faster

Close



Requirements for service selection approaches

4. Evaluation of properties

price

security

Response time

unit unit

domain percific

Ontology Ontology



Requirements for service selection approaches

5. Dynamic aggregation

+ + + = ?

Response time

(important)

Price

(not too important)

Quality

(very important)

Coloring

(must to be satisfied)



Requirements for service selection approaches

6. Scalability and accuracy

 Reasonable numbers of properties

 Reasonable numbers of services

 Ranking processes are taking place simultaneously

 The selection results should have high correct rate

 Scalability, speed will affect the accuracy



Requirements for service selection approaches

7. Automation

 Minimum involving human efforts (complete automatic may

be not realistic, ranking process need to be automation)

 Automatically understand the user’s preferences.

 Automatically evaluate different NFP.

 Automatically and correctly aggregate all NFP evaluation

result.

 Automation level may depend on different service selection

problems.

 Automation level may also affect accuracy and scalability.



Categorization of Approaches

Policy & Reputation

Service NFP 

User preference

By researching on some of the current proposed service selection 

approaches, we divided them into 3 groups.

NFP modelling

Hierarchical NFP

Preferences modelling

Scalability and accuracy

Evaluation

Aggregation



Survey of service selection approaches

Policy vs. Reputation

1. Policy based service selection approaches

specify the common selection rules and normally

has 3 components.

Registry
Match

maker

Common

policy engine

Request

QueriesQueries

Result

Observer

H. Janicke & M. Solanki, Policy-

based service selection, 2007

When b

[increase | decrease ]

Preference in s

[little | medium | strong]



Survey of service selection approaches

Policy vs. Reputation/Trust

2. Reputation or trust selection approaches use

public opinions about the service characters and

standings to select service.

Third parties

Lookup 

engine

Consumers

Services

Feedback

Reputation query

register

Requests

Y. Wang & J. Vassileva, Toward Trust and Reputation based 

Web service Selection: A Survey, 2007

eBay Google



Survey of service selection approaches

Policy vs. Reputation

Do

 Have good scalability. 

 Communicate with users.

 Simple evaluation functions.

 Simple aggregate functions.

Don’t

 Have full information about 

Non-Functional properties.

 Have the details of user’s 

preferences.



Survey of service selection approaches

UDDI-extensions vs. Semantic Web Services

1. UDDI-extensions based service selection approaches add QoS 

broker between requester and UDDI. The service non-functional 

properties are modelled either in the broker or UDDI  description.

Service 

requester

Quality 

broker
UDDI

Service 

provider

E. AI-Masri & Q. H. Mahmoud, Discovering the Best Web Service, 2007

Textual Textual



Survey of service selection approaches

UDDI-extensions vs. Semantic Web Services

Class annotations

hasContributor type dc:contributor

hasCoverage type dc:coverage

hasCreator type dc:creator

hasDate type dc:date

hasDescription type dc:description

hasFormat type dc:format

hasIdentifier type dc:identifier

hasLanguage type dc:language

hasOwner type owner

hasPublisher type dc:publisher

hasRelation type dc:relation

hasRights type dc:rights

hasSource type dc:source

hasSubject type dc:subject

hasTitle type dc:title

hasType type dc:type

hasVersion type version

Class nonFunctionalProperties

hasAnnotations type annotations

importsOntology type ontology

usesMediator type ooMediator

hasDefinition type axiom

2. Semantic Web service based

approaches focus on designing the non-

functional property ontology models.

The selection process is encoded inside

the semantic matching mechanisms.

WSMO OWL-S

Requester Web services

Semantic 

Broker



Survey of service selection approaches

UDDI-extensions vs. Semantic Web Services

Don’t

 Concentrate on get user’s 

preferences.

 Have flexible evaluation 

functions for different criteria.

 Have dynamic aggregation 

methodology.

Do

 Have service non-functional 

properties knowledge.

 Have the hierarchical structure 

(some). 

 Have some simple evaluation 

method.

Statically aggregate different non-

functional properties’ evaluations 

results.

 Scalability and automation level 

depends on the matching mechanism.



Survey of service selection approaches

Graphic modelling vs. Ontology modelling for preferences

1. Graphic preferences modelling approaches focus on using

graphic represents user’s service requirements for service

selection.

TCP-net (Tradeoff Conditional Preference-net) or UCP (Utility Conditional 

Preference) graph.

For example, booking a flight, D=Daytime (morning or night), A=Airline, 

S=Stop-over, C=Ticket class

D

S C

A

D,A

Logic 

preference 

specification

C. Schropfer & M. Binshtok, Introducing preferences over NFPs 

into service selection in SOA, 2007.



Survey of service selection approaches

Graphic modelling vs. Ontology modelling for preferences

2. Ontology modelling approaches specifies the user’s preferences 

with well defined ontology languages. The ontology can be defined by 

UML diagram or OWL tools.

S. Lamparter & A. Ankolekar

& R. Studer & S. Crimm,

Preference-based Selecion of

Highly Configurable Web

Services, 2007



Survey of service selection approaches

Graphic modelling vs. Ontology modelling for preferences

Don’t

 Have links between NFPs 

evaluation and user’s 

requirements.

 Have full automation to 

matching users requirements 

to service NFP.

 Have dynamic aggregation 

methodology.

Do

 Have some service NFPs 

knowledge.

 Have user’s preferences 

requirements.

 Have some simple evaluation 

method.

Statically aggregate different 

NFPs evaluations.



Survey of service selection approaches

Context-aware automatic service selection approach

NFP based service registry

OWL/RDF models user’s context for 

reasoning the selection preferences 

Service selection criteria
Type-based LSP 

Extended method

 Automatic maps different criteria to 

suitable evaluation functions.

 Dynamic selects the suitable 

aggregating function



Approaches comparison

According to the requirements of service selection, we 

got below selection approaches comparison results:
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Conclusion and Future Work

 We concluded 7 desired requirements for service selection approach.

We separated service selection approach into 3 dimensions and 6 

types of approaches. We discussed some current existed approaches 

belonging to different dimensions.

 We found that most current service selection approaches concentrate 

on NPF modelling, automation issue and scalability. However, few 

approaches consider user’s selection preferences, particularly, where 

and how these preferences can be automatically gained.

Moreover, we found that most approaches do not carefully concern to 

accurately evaluate different types of selection criteria and correctly 

aggregate them. 
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