SERVERY: Future Internet, Telco and User convergence
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Abstract. The Internet has continuously grown in the last 10 years unexpectedly achieving a rather mature status where a wide spectrum of services can be delivered to end users. However in current marketplace scenarios end users access either Internet service without any visible Telco intervention or utilize Telco services apart from any service available in the Web. Our proposal envisions the integration of all main actors (end users, service providers, Telco operators) together investigating the necessary requirements for a harmonized convergence. Therefore, a new marketplace is created in order to host next generation services consuming resources both from the Web and the Telco world. Moreover, it strengthens the relevance of the user as active part in the business value chain by allowing service composition and publication. 
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Introduction

Service delivery has experienced significant changes from the early stages of the Internet. In the first client server model, all or most of the processing logic was placed in the server both for technological and economic reasons. Even the IP network design shifted intelligence to the end nodes, assuming a really simple and efficient delivery network.  However, as the amount of users, application and network traffic grew everything changed: (i) Client terminals became powerful enough to execute various tasks and offload servers, (ii) Traffic management introduced some network intelligence in order to speed or efficiently manage the delivery of packets, (iii) Telco operators provided Internet access to their clients bridging their own mobile infrastructure, and (iv) End users claimed for personalized services.  

Though many useful changes have been introduced there are still visible barriers to overcome. The lack of control of the commodity Internet severely contrasts with the Telco scenario. Telco non-virtual operators exploit their own mobile networks and can offer end users mobile services with negotiated and trustworthy quality. Mobile Internet access can also be provided, but in a best effort mode. Mobile services are very attractive for end users, and service delivery costs and efficiency can be tremendously improved if user context is exploited and access networks cooperate. The IP Multimedia Subsystem (IMS) strongly orients data traffic into IP traffic and includes peering agreements. The kernel idea we bring in this paper consists in creating a service placed in the Web which acts as switch connecting and consuming web and Telco resources. Moreover, the service can be self-configured and self-controlled, but is initially designed or customized by end-users, who may participate in the business revenue chain if the service is exposed to a wide community. The service even becomes an intelligent switch by means of internal enablers which consider context, privacy, profile, identity and synchronization to provide a cost-effective single-signed delivery.    

1. Motivation and scenarios for the Convergence

Different architectures may be proposed by various companies and consortia in order to tackle convergence between Telco and Web, but they normally are technology oriented and sometimes even too much specific. SERVERY envisions a global architecture extracted from the execution of a small-scale study of real-life, resulting in 31 use-cases and 123 requirements categorized in five relevant groups: supporting, searching, populating, accessing and running the marketplace. The main global components are depicted in Fig. 1 and will be described in later chapters. 
Business models are another very important and strategic subject. The marketplace should viably serve the service ecosystem across all relevant domains like Web, mobile and wireless, and home and personal networks. The analysis requires a broad perspective of major techno-economic and regulatory developments.
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Figure 1. SERVERY high-level architecture.

2. Key components for a successful integration

The integration analysis follows a multidimensional approach, considering various overall cross-platform key features: scalability, flexibility, user-centric, business-driven.

2.1. Web Multimedia subsystem

The Web Multimedia Subsystem is a new concept that is responsible for controlling the Web/Multimedia traffic in the Telco operator network. This concept also covers how the Telco Operator functionality is opened in an easy and homogeneous way for new innovative services located in the SERVERY marketplace.

The control plane of the Web multimedia subsystem allows the authentication and authorization of the costumers when they use the SERVERY services. It also assures the QoS of the traffic reserving resources in the transport level as IMS does.

The media plane of the Web Multimedia subsystem is responsible for managing the convergence between the Web and Telco subsystems. It allows the intercommunication between costumers in each subsystem.

Finally, the exposure layer of the WMS defines the common and simply way of exposing the Telco capabilities. These capabilities can be used by the marketplace as resources for the services. 

2.2. Marketplace

The SERVERY marketplace is a virtual place where business opportunities can be realized by means of service invocations. These services can be any type and can be located any place, but they must conform to a set of rules that allow interoperability. The Web services architecture, designed in a loosely coupled fashion, represents a flexible and standardized starting and provides a general repository where services can be published and discovered. However, some architectural enhancements targeting convergence are required. First, it is necessary to identify the different resources that can be used. It seems sensible to categorize resources and the way they are accessed. Second, the categorization of resources and services guides to the introduction and usage of domain ontologies that may be used at service discovery. This approach increases the degree of expressiveness and can provide a better result for the user as the number of services grows within the marketplace. It also reinforces the evolution of the syntactic web towards the semantic web. Finally, even if the marketplace is distributed, the search repository and the monitoring activity must be shared in order to track full control of composite services. A common and a semantic enabled UDDI are envisioned.
2.3. Enablers

Nowadays it is a hot trend to change today's situation where identity, privacy, profile, context and social information are isolated in silos to a future framework where it is managed in a uniformed and comprehensive manner. SERVERY proposes five enablers targeting previous aspects that will offer features independent of the access network or terminal capability while providing an unseen level of interaction richness and privacy. This common framework fits nicely with convergent vertical and horizontal strategies. 

2.4. Service Composition

A broad Service Creation Environment targeting all users must be provided. The SERVERY concept hides the complexities of service composition by means of a set of components which provide a powerful and user friendly service creation interface. A service creator has therefore only to select the appropriate interface according to its skills (natural language, mashup, developer IDE) and start building basic or composite services. Automatic support for personalisation and mediation with a flexible template instantiation scheme is also provided.
Another important issue during service composition consists in having an intelligent way of classifying services according to their capabilities, so that dynamic self adaptation can occur. This guides to the notion of abstract service, which represents one or more concrete services during service creation, and is later mapped to the optimal concrete service at runtime, according to some user policy or context.

2.5. Business Engine

While service discovery, the end user may want to negotiate some parameters of the business model in order to determine how the service has to be provided. A component called Business Engine, provides the business relations and management in the SERVERY marketplace. It supports the non-functional properties (QoS, logging, pricing model, etc.) for the services exposed in the SERVERY marketplace. In a convergent scenario, the user will have an active role for creating his/her business model and sharing revenues. The Business Engine will support design-time and run-time scenarios.
Conclusions

SERVERY proposes the creation of an open Service Market Place that allows the convergence between the Web and Telco worlds by merging the dynamism, flexibility and openness of the former with the trustworthiness and reliability of the latter. To this respect, SERVERY proposes a number of technological advances including: the implementation of a convergent Telco-IT marketplace relying on new service access and delivery architecture “WMS” based on new components that complement NGN-IMS, a service marketplace where services can be discovered and published through domain ontologies, enablers that allow personalized and access independent service delivery, a composition engine which provides a powerful and user friendly service creation interface, a Business Engine that allow the business relations and management in the SERVERY marketplace supporting as well the non-functional properties.
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