
Web Services User Interaction

(WSRP) - Study Report

12 February 2004

FAN Baiquan <baiquan.fan@helsinki.fi>

Lecture course: Web Services Architecture
Teacher: Suresh Chande, 

PhD Student, Department of Computer Science,

Senior Research Engineer, Nokia Research Center
Course location: Room B450 
Course Schedule: 26.01.2004 - 18.3.2004 / Mon 16-18, Thu 16-18
DEPARTMENT OF COMPUTER SCIENCE
Faculty of Science
 P.O.Box 26 (Teollisuuskatu 23)
FIN-00014 UNIVERSITY OF HELSINKI
FINLAND

Table of Contents

31
Overview


31.1 Portals


31.2 Data-oriented, Service-oriented Web services and Portlets


51.3 Portlet standards for Web services - Current situation


81.4 WSRP and Related Standards


82
An Analysis of the WSRP Standard


82.1 The Web Services for Remote Portlets (WSRP)


122.2 Publishing, Finding, and Binding WSRP Services


133
Conclusion


144
References




1 Overview

In this section are first presented the basic concepts for Web services like portals, portlets, data-oriented Web sevices, Web services, then the current situation of the portlet standards for Web services and the advantages and pitfalls of those portlet standards, namely WSRP and JSR 168.

1.1 Portals

Web portal, commonly referred to as a portal, is a Web site or service that offers a broad array of resources and services. 

A portal is a Web-based application that provides personalization, single sign-on, and content aggregation from different sources, and hosts the presentation layer of information systems. Aggregation is the process of integrating content from different sources within a Webpage. A portal may have sophisticated personalization features to provide customized content to users. Portal pages may have different sets of portlets creating content for different users [1].

The term was originated in the late ‘90s as content-aggregators with large, well-known Internet search engine sites that expanded their features to include e-mail, news, forums, search engines, stock quotes, weather information, phone and map information, on-line shopping malls, and other functionalities. Portals provides unified access to all your internal applications and content, delivers a collaborative working environment, unified workplace – the new standard user interface, gives you a personalized user interface, access through multiple devices – convenience and personalization, all with very little coding.
A portal site includes a start page with rich navigation, a collection of loosely-integrated features (some of which may be provided by partners or other third parties), and a diverse, large target audience. Some corporations took a similar approach in implementing their intranet sites that then became known as enterprise information or corporate portals.

Today, portals deliver capability to access information and aggregate disparate applications, back-end systems, services and content (both static and dynamic). Ranging from internal self-service and knowledge management portals to external B2B catalogs, portals help to perform critical operational tasks by providing user access control, personalization and a common user interface.

1.2 Data-oriented, Service-oriented Web services and Portlets

Portals and other Web applications render and aggregate information from different sources and provide it in a compact and easily consumable form to an End-User. Among typical sources of information are web services.

Traditional data-oriented web services require aggregating applications to provide specific presentation logic for each of these web services and each aggregating application communicates with each web service via its unique interface. However, this approach is not well suited to dynamic integration of business applications and content as a plug-and-play solution. The web services provider might want to provide an additional, visual web service with an end user interface and presentation that can be plugged into intermediate applications like portals rather than just providing a simple, data-oriented web service.

With the advent of Web services and service-oriented architectures, it is possible to actually build new kinds of user interaction components. Web services technology enables platform interoperability so that we can choose the front-end tool that is appropriate for each user interaction scenario we want to support. All popular front-end tools today support or soon will support Web services-based communication and technology is no longer a major obstacle. Further more, we now will have access to a catalog of available services and these services are defined in such a way that they can be used in different contexts, we can build user interaction components (or service consumers) that are logically independent of the underlying applications (or service providers). It allows us to combine the services we need for a particular task without having to change the back-end application. Finally, services can be discovered in a registry and automatically proxied. The services can be orchestrated into the appropriate interaction model, and additional logic added as needed. The resulting user interaction components can be generated for different run-time environments, again giving us the choice of the appropriate technology.

The emerging Web services technology highlights infrastructure exposure and framework. Web services provides a capability for easy integration of applications and services and better connections with systems and data sources. Through portals, Web services and any number of collaborative applications can be easily delivered.

Different rendering and selection mechanisms are required for different kinds of information or applications, but all of them rely on the portal’s infrastructure and operate on data or resources owned by the portal, like user profile information, persistent storage or access to managed content. Consequently, most of today’s portal implementations provide a component model that allows plugging components referred to as Portlets into the portal infrastructure. Portlets are user-facing, interactive web application components rendering markup fragments to be aggregated and displayed by the portal.

Portlets, or portal applets, are visual components that make up a Web page residing in a Web portal. Typically, when an end user requests a personalized Web page, multiple portlets are invoked when that pages is created [2].

Portlets rely on APIs to access various types of information, such as user profile. The lack of standards has led portal server platform vendors to define proprietary APIs for local portal components and for invocation of remote components. This creates interoperability problems for portal customers, application vendors, content providers and portal software vendors.

Portlets are hosted by Producer web services and generate markup as well as processing 20 interactions with that markup. In general a Portlet includes both logic conforming to some specification of the Producer’s environment and a particular configuration of any settings or properties the Portlet exposes.
Content is often provided by external services and displayed by specific local portlets running on the portal. While this approach is feasible for establishing the base functionality of a portal, it is not well suited to enable dynamic integration of business applications and information sources into portals.

Portals usually allow portlets to access data-oriented web services to obtain data from remote systems or drive transactions. When using data-oriented web services with a given interface, the portlets need to contain service interface-specific code that matches the web services’ operations and their particular signatures.

When a portlet receives a request that requires invocation of a remote service, the portlet makes calls on a service-specific adapter.
The adapter takes the parameters, marshals them into a programming language-independent request, and sends this request to the remote web service. The web service receives the request, unmarshals the parameters and invokes requested operation with these parameters. The web service marshals any returned result into a programming-language independent response and sends it back to the adapter on the consumer’s side. The adapter unmarshals the result data and finally returns it to the portet as the appropriate object (see Figure 1)[5].
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Figure 1: Portal consuming Data-oriented Web Services using service-specific Portlet Code [5]

Web services can be formally described using WSDL interface descriptions that can be used by appropriate tools to generate service interface-specific adapters for different programming languages. This way, a part of the service-specific portlet code can be generated automatically in order to simplify the writing of portlets using data-oriented web services[5]. 

Portlets that consume data-oriented web services via an adapter use the service and language specific adapter and thus indirectly depend on the particular operations of the data-oriented web service. They need to have knowledge of how to make calls to the adapter and how to process and render the results. This means that in addition to the service-specific adapter, the individual portlets contain significant amounts of code tailored to the particular web service’s interface[5].

1.3 Portlet standards for Web services - Current situation

For implementing visual, user-facing web services, three portlet standards are currently in competition, namely WSRP (Web Services for Remote Portlets), WSIA (Web Services for Interactive Applications) and JSR 168 (The Java Specification Request 168 Portlet Specification), developed by OASIS standards bodies  and the Java Community Process, respectively, aiming to let portal components be deployed across a variety of platforms. WSRP was finalized in mid-September, 2003, and WSIA was finalized in October, 2003, while JSR 168 was approved in early October, 2003. The rationale behind standardization is that portlets (portal windows connecting specific back-end functions) would be able to operate in any portal environment, thus saving time and expense in their custom-development for each portal vendor's framework. 
Both Web Services for Interactive Applications (WSIA) and Web Services for Remote Portals (WSRP) are standards for visual, user-facing web services components. WSIA was initiated by OASIS before WSRP. It focuses on plug-and-play services that enable producer independent intermediary web applications. Portals are a specific type of such applications. The Portal is an intermediary web application that sits between the client [browser] and content [portlets].  So one way to look at the relationship is that WSIA intends to define the generic interface between any type of web application that utilizes independent content generators that run remotely from the application via the web services stack, while WSRP intends to define the specific interface when the web application is a portal. As these efforts overlap in many ways the two groups are joining together to define a common interface with the intent that WSIA components will be able to be used in portals and vice versa [WSRP components can be used in non-portal WSIA applications] [3]. 

Formerly known as Web Services for Remote Portals, WSRP is closely allied with WSIA (Web Services Interactive Applications). WSRP shares basic interfaces with WSIA, and defines a specific set of interfaces and contracts on top of the base component interface that are concrete and comprehensive enough to allow plugging any WSRP compliant service together with any WSRP compliant client. It will however be possible to use the Web Services for Remote Portals using standard WSIA operations only.

The current goals of WSRP are to [3]: 

· Enable interactive, user-facing web services to be easily plugged into standards-compliant portals 

· Let anybody create and publish their content and applications as user-facing web services 

· Let admins browse directories for WSRP services to plug into their portals without programming effort 

· Let portals publish portlets so that they can be consumed by other portals without programming  

· Make the Internet a marketplace of visual web services, ready to be integrated into portals

The WSRP Technical Committee has now begun work on future versions of the specification. Current plans are WSRP v1.1 planned for early-mid 2004 and WSRP v2.0 planned for early-mid 2005 [4]. The tasks for the future versions of WSRP will focus on the the following aspects of the specification: marckup SC (VoiceXML fragment rules, Additional CSS classes and WML fragment rules), description and transport Issues SC (Leveraging attachment mechanisms), publish/find/bind SC(information model for publishing, technical notes for mapping the information model to UDDI and ebXML Registry and WML fragment rules), interfaces SC(leveraging message level security mechanisms, enhanced customization mechanisms, define invalidation caching), and cross-portlet coordination SC (enabling the consumer to broker the coordinated response of portlets to a user interaction).

A separate Java standard for portlets is known as JSR 168. JSR 168 enables developers to write a portlet once, which can then run on any J2EE portal server. JSR 168 defines portlets as Java-based Web components, managed by a portlet container, that process requests and generate dynamic content. Portals use portlets as pluggable user interface components that provide a presentation layer to information systems.

JSR 168's goals are the following [1]: 

· Define the runtime environment, or the portlet container, for portlets 

· Define the API between portlet container and portlets 

· Provide mechanisms to store transient and persistent data for portlets 

· Provide a mechanism that allows portlets to include servlets and JSP (JavaServer Pages) 

· Define a packaging of portlets to allow easy deployment 

· Allow binary portlet portability among JSR 168 portals 

· Run JSR 168 portlets as remote portlets using the Web Services for Remote Portlets (WSRP) protocol
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Figure 2 Portlet standards for Web services [2]
JSR168 defines the portlet interface Java developers will use to build portlets.  When used in a remote environment, it is the standard interface a Java based WSRP service exposes. The two specifications developers should ensure a proper alignment between JSR168 and WSRP specifications.  It will become the standard Java programming interface for portlets.  WSRP is more of a concern for Portal developers that want to support interoperable remote portlet development in various [language] runtimes and for better supporting JSR 168.

1.4 WSRP and Related Standards

WSRP fits into the greater context of the web services standards stack. It uses WSDL to formally describe the WSRP service interfaces and requires that at least SOAP binding be available for invocations of WSRP services.
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Figure 3: WSRP and related Standards [5]

Based on the existing markup languages such as HTML, XHTML, VoiceXML, cHTML, etc., WSRP defines the notion of valid markup fragments. For markup languages that support CSS style definitions, WSRP also defines a set of standard CSS class names to allow portlets to generate markup using styles that are provided by WSRP compliant portals such that the markup assumes the look and feel of the consuming portal.

WSRP has stated a commitment to standard technologies such as SOAP, UDDI, and WSDL. Other WSRP goals include harmonizing with current web application programming models and with the W3C initiatives (e.g., XForms, DOM, XML Events, XPath, XLink, XML Component API task force) and supporting multiple implementation approaches (e.g., J2EE/Java and .NET.) Both Microsoft and Sun have, to date, shunned participation in WSCM and WSRP committees [6].

2 An Analysis of the WSRP Standard

An analysis of the WSRP standard is made in this section, mostly cited from the reference article Web Services for Remote Services (WSRP) White Paper [5].

2.1 The Web Services for Remote Portlets (WSRP) 

WSRP simplifies integration of remote applications and content into portals to the degree where portal administrators can select from a rich choice of remote content and applications and integrate it in their portal with just a few mouse clicks and no programming effort.

WSRP defines presentation-oriented, interactive web services with a common, well-defined interface and protocol for processing user interactions and for providing presentation fragments suited for mediation and aggregation by portals as well as conventions for publishing, finding and binding such services. By virtue of the common, well-defined WSRP interfaces, all web services that implement WSRP plug into all WSRP compliant portals without requiring any service specific adapters.

WSRP standardizes web services at the presentation layer on top of the existing web services stack, builds on the existing web services standards and will leverage additional web services standards efforts, such as security efforts now underway, as they become available. The WSRP interfaces are defined in the Web Services Description Language (WSDL). In addition, WSRP defines self-descriptive metadata for publishing and finding WSRP services in registries.

The big difference between WSRP services and data-oriented web services is that they are presentation-oriented, interactive services that all have one common interface. This means that they simple plug into portal servers and do not require any service-specific code on the consuming portal.
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Figure 4: Data-oriented Web Services compared to Presentation-oriented Web Services [5]

Portal administrators can find and integrate the WSRP services they need with just a few mouse clicks, typically by using their portal’s administration user interface to browse a registry for WSRP services and then select some for automatic integration into the portal. Portals act as intermediaries between end users and WSRP services and aggregate services
 from many different content providers. They often offload significant traffic from content providers by caching content, thereby enabling content providers to serve a huge number of users with little IT infrastructure.
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Figure 5: A Portal using Remote Portlet Web Services [5]

By providing WSRP services, content and application providers can leverage portals as multiplying intermediaries to reach a number of end users that they never could have reached otherwise.

Portlets are presentation-oriented, interactive web application components designed to be aggregated and communicate with users through the hosting portal server. Typically, portal servers maintain a catalog of available portlets from which end users can select portlets for placement on portal pages.

All Portlets support a View Mode in which they provide their primary functionality; ranging from rendering static markup to a highly interactive application with a sophisticated screen flow. In addition, portlets may support an Edit Mode that provides a portlet specific user interface to edit their configuration data, a Help Mode that explains how the portlet should be used and a Preview Mode that renders a preview of the portlet’s appearance. In addition to the different modes, portlets can typically be displayed in different sizes, namely Minimized, Normal, Maximized and Solo.
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Figure 6: Example of a Portlet [5]

Portlets can maintain state at different levels: Transient Session State and persistent Configuration State.  Portlets may be local or remote to a portal server.

Most portal clients access the portal via the HTTP protocol, either directly or through appropriate gateways like WAP gateways or voice gateways. The mark-up languages used by these devices may be very different. WAP phones typically use WML, iMode phones use cHTML, voice browsers mostly use VoiceXML while the well-known PC web browsers use HTML.
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Figure 7: Local and remote Portlets [5]


[image: image8.emf]Internet/ 

Intranet

Internet/ 

Intranet

Portal

HTTP

HTML WML 

VoiceXML ...

Local Portlet API

WSRP

Generic

Portlet

Proxies

Local

Portlets

WSRP

Services

Publish/Find Web Services

Registry

WSRP

Portal

Client

Device

Local

Portlets

Local

Portlets

Generic

Portlet

Proxies

Generic

Portlet

Proxies

Portal

Portal

Client

Device

Client

Device


Figure 8: Example of a Portal Architecture exploiting WSRP [5]

When aggregating pages for end users, the portal invokes all portlets that belong to a user’s page through a local Portlet API. This may be a portal vendor specific API or in the near future a standard API, like the Portlet API for the Java programming language. While local portlets can be expected to provide a large part of the base functionality for portals, the remote portlet concept allows dynamic binding of a variety of remote portlet web services without any installation effort or code running locally on the portal server.

Also, portals may publish portlets as WSRP services for integration by other portals. Conversely, WSRP services can be integrated into portals by wrapping them in adapter code written to the local portlet API.

2.2 Publishing, Finding, and Binding WSRP Services

Content or application providers who want to offer remote portlet web services can publish their service entries registry, referencing the WSRP interface description. The information that is published typically includes:

· Name and Description

· Supported markup types, locales, and modes

· Cachability information

· Key words and parameters

Once a remote portlet has been published, portal administrators can use their portal administration tools to search registries for web services that implement the WSRP interface and select some of the matching remote portlets available for their users by adding them to their portal’s portlet registry (see Figure 9).

Once the portlets are in the registry, users can select them to be displayed on their personal pages just like local portlets. In portals, the mechanisms for publishing portlets as remote portlets, finding remote portlets in a registry, binding to them and using remote portlets can be seamlessly integrated in the portal’s administration user interfaces. There are four different dialog flows that are typically relevant to use of WSRP services:

Managing Registries: Administrators manage a list of registries they wish to use for querying and publishing WSRP services.

Publishing Portlets: Administrators can publish portlets to make them available for use by other portals as WSRP services.

Finding and binding Remote Portlets: Administrators find WSRP services in a registry and bind to these services to make them available for portal users.

Discovering Capabilities: Many capabilities of a WSRP service could be discovered through a registry, but the WSRP getServiceDescription operation always returns the full capabilities of the service.

Using Remote Portlets: Users select and transparently use WSRP services that have been integrated by administrators, just as easily as local portlets.

In addition to advertising WSRP services in a registry, there are alternative ways of finding and binding WSRP services. For example, within a corporation, a portal administrator may obtain the URL of a WSRP service directly from a department that wishes to have their WSRP service integrated into the corporate employee portal. For such a case, the portal may allow the administrator to enter the URL manually instead of getting it by browsing a registry.

[image: image9.wmf]Portal 1

Portal 2

Portlet

Proxy

Portal

Administration

Portlet

Registry

Portal

Aggregation

Portlet Proxy Entry

Portal

Administration

Portlet

Registry

Portal

Aggregation

Portlet Entry

Remote

Portlet

Portal 2

RPWS/

SOAP

Registry

Portlet Entry

Portlet Entry

Portlet Entry

(1) Publish

(2) Find & 

Bind

(3) Invoke


Figure 9: Publishing, finding and binding Remote Portlets [5]

3 Conclusion

Web Services for Remote Portlets (WSRP) defines a standard for presentation-oriented, interactive web services that plug into portal servers without any programming effort; it lays the foundation for a large variety of remote portlets to be offered by providers in the Internet as well as intranets. WSRP will enable interoperability of portals by allowing them to consume remote portlets provided by other portals or content/application providers as well as the sharing of local portlets for remote access by other portals in a standardized manner.

WSRP provides a single adapter for different interfaces and protocols for human-facing Web services. The recent WSIA-WSRP Core Specification is indicative of the trend toward user control standards for human-facing interactive Web services, and the alignment between WSRP and JSR 168 and the WSRP support to JSR 168 also ensure the interoperable remote portlet development in various [language] runtimes.
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maximale Personenzahl ist auf 100 beschrankt.
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