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Purpose

The purpose of this paper is to document the results of the Commercial Standards focus group sessions that were held at the AFRL Fall 2002 JBI meeting in Minnowbrook. The primary goal for this group was to provide AFRL with input and guidance on the use of commercial standards in the JBI.

There were two basic objectives for this group.  The first was to identify requirements for using commercial standards to address appropriate JBI architectural components or functional areas, as pertaining to the Mercury-class yJBI target architecture planned for the 2003 – 2005 timeframe.  As a result, standards and technologies that the group felt would be mature during this timeframe were evaluated.  The discussions that pursued helped to address questions such as what standards do or do not make sense for the JBI. A second objective was to also discuss and highlight any commercial standards and technologies that AFRL might be interested in beyond the 2005 horizon.
Background

In preparation for this work, it was necessary for AFRL to provide more detail on the potential architecture and requirements of the Mercury-class yJBI.  To provide this detail, please reference the AFRL UML use cases for the JBI.

To accomplish this task, the focus group met in four break-out sessions as a group, which contained members from AFRL, MITRE, and Industry.  The first day was spent understanding the targeted JBI architecture and requirements, selecting the JBI components to be used in the categorization of the potential standards and technologies, the definition of evaluation criteria, and the initial identification of those standards and technologies.  The second day entailed a lengthy evaluation of those standards and technologies, a detailed discussion of some interesting questions related to the JBI and commercial standards and technologies, and the documentation of the results.

JBI Components Considered

The following JBI components were used in this evaluation:

· Broker – The brokering process is the functionality that matches the incoming information objects with the client(s) who are either subscribing to it or querying for it.  For this analysis, the specific characteristics of repositories and matchmaking were used.  A registry identifies the metadata and relationships among entities stored in the repository.  The types of repositories considered included an information object repository and the meta-data repository.  The matchmaking services address the ability to perform predicate-based filtering to match publishers to consumers.

· Publish, Subscribe, Query Services – These services provide the core interactions between clients and the JBI platform in order to do information publishing, subscription and query.  The focus was on the description of the predicate language to support pub/sub/query operations.

· Information Objects – Information objects represent the primary means for information exchanges in the JBI and they entail the use of a payload for the content of the object, as well as the meta-data necessary to describe that object.  Details about information objects were addressed in a different focus group, however the emphasis here was on potential standards for describing the meta-data for an object.  The impact on payload was not discussed.

· Information Assurance – Security is a key (often overlooked) concern for the JBI and details were addressed in a different focus group.  The focus here was on authentication and access control.

· Client Interaction – Clients interact with a JBI platform via an adapter that uses the JBI Common API services.  Common technologies, such as J2EE and .Net would provide ways to implement those services.  As such, these were not discussed at length.

· Transport – This represents the primary means for information flows to occur using the underlying standard protocols.  This is commonly referred to as the GiG, which will provide the necessary communications layer for the JBI.  As such, these were not discussed at length.

In addition, several other components were discussed, but not addressed during this analysis as they are not targeted for the upcoming Mercury-class yJBI architecture.  These components included:  Transformation services (also known as fuselets), quality of service (QoS) management, policy management and force templates.

Evaluation Criteria Used

The following evaluation criteria were defined as a consistent way to assess each commercial standard and technology that was discussed:

· Purpose – This represents a brief description of the standard or technology and its intended use.

· Context for Evaluation – This represents the relationship of the standard to a particular JBI component or characteristic.

· PROs as applied to the Context – This represents a list of the potential advantages for adopting this standard to the given JBI context being considered.

· CONs as applied to the Context – This represents a list of the potential disadvantages for adopting this standard to the given JBI context being considered.

· Maturity – This represents an objective rating of the current state of completeness, support and acceptance of the standard.

· Type – This represents whether the standard is currently owned and being evolved by a recognized standards body (e.g., W3C or OASIS), being developed by a vendor group (i.e., multiple vendor support), or is proprietary in nature.

· Market Penetration – This represents an objective view of the current commercial acceptance of this standard to include the existence of supporting tools.

· Performance Aspects – This represents an objective view of any potential performance characteristics or concerns associated with this standard that should be considered before its adoption.

· Architecture Mapping – This represents the identification of relationships of this standard to various components of the target architecture as well as the relationship across components.

· Scalability – This is the ability for the JBI platform to gracefully handle large increases in various system attributes, including the number of producers and consumers, the geographic growth of the network, and the information rate and size increases.

· Fault Tolerance in the JBI platform deals with how systems and technologies manage and recover from failures.
· Maintainability – This is how resilient a system is to change over time while reducing the impacts on existing capabilities. This might involve integrating extensible language formalisms and facilities, such as “object” technologies.
During this analysis, the market penetration, performance aspects and architecture mapping criteria were not used due to either time constraints or the lack of specific Mercury-class requirements and architecture.  It is intended that a follow-on analysis can be conducted as the target architecture matures.

Potential Commercial Standards and Technologies

The following applicable standards and technologies were discussed during this evaluation:

· Broker

· Registries / Repositories

· JAXR, JXTA, ebXML, UDDI, CORBA Trading Service/Naming Service, LDAP, RAP, HANDLE, RIB

· Matchmaking

· XSLT, XSQL, XML Routing, DQL, OWL, JAXR, Jini LS, UDDI, RQL, xQuery/xPATH/xPointer, DAML+OIL, Squish, Content Router

· Publish, Subscribe, Query Services

· xQuery, RQL, SQL, UDDI, xPath, XSLT, Squish, JMS

· Information Objects

· Meta-data

· XML, XML Schema, Relax Schema, RDF, OWL, DAML+OIL

· Payload – Not addressed

· Information Assurance

· Authentication and Access Control

· SAML, XML Signature, XML Encryption, xKMS, WS-Security, JAAS

· Client Interaction

· Clients would utilize common commercial technologies in the implementation of the JBI Common API.  Examples may include:  J2EE, .NET

· Transport

· GIG standards and technologies would apply.  Examples may include:  TCP/IP, HTTP, SMTP, SOAP, JMS, MQ Series, IIOP

Common Technologies

Throughout the group discussion, it became apparent that a number of technologies can be considered as applicable across several components or used in various implementations.  A brief, although not exhaustive list is:

· J2EE, .NET

· SOAP, WSDL, UDDI

· WSCI, BPEL4WS, BPML

· FIPA

· DAML+OIL, OWL

Evaluation

For details on the completed first draft of the evaluation, please reference the Commercial Standards Evaluation spreadsheet.

Interesting Questions

In addition to the identification and evaluation of potential commercial standards and technologies, a number of interesting questions were discussed and answers are briefly documented below.

Can web services be effectively used to implement the JBI pub/sub/query concept?  Are there any shortcomings?

Web Services RMI layer can be used to develop a distributed, scalable JBI implementation.  Web Services has these characteristics because component methods are exposed by HTTP Posts that can be located anywhere on the Internet.  Typically these components are hosted by servlet containers (such as Tomcat) and accessed by a URL, but is not a requirement.  This is important for machine actors that can not run a servlet container for reasons of legacy OS, JDK or other compatibility reason.  To solve this, a Web Services RMI handler can be implemented as an application in legacy JDK's such as 1.1.8.  The important thing is that a common SOAP method representation is used whether received by a servlet or application.  In summary, Web Services can be used to build a distributable, scalable, language-independent RMI system infrastructure as an alternative to using DCOM or Java RMI.

Web Services registry layer can be used to advertise and match information object types.  Information object instances can be registered as Business or Service entities with their associated information type stored in the category bag.  The registry find mechanism can then be used to search for information objects of a particular information type.

Web Services can be used to expose the Common API as Web Services RMI.  This would provide a common client interface, down to the data exchanged over the wire, enabling different JBI implementations to be pluggable with no changes required to clients.  This provides a non-intrusive approach that avoids temporal technology insertion/refresh problems.  For example, a client may not be able to deploy a particular JBI implementation library on its node because of OS or JDK compatibility.

Web Services can be used to advertise, host and marshal fuselets.  The registry layer can be used to advertise the fuselets, a servlet container can be used to host the fuselets, and servlet serialization can be used to marshal fuselets around a JBI.

Some shortcomings of web services are that they are not yet widely-deployed, which means that their full potential remains to be seen.  In addition, web services do not yet support transport of raw binary data.  It encodes it to either hex or base64.  This requires more CPU which affects scalability and requires more network bandwidth which affects QoS.  However, SOAP/WSDL 1.2 working drafts do support transport of raw binary data by utilizing HTTP attachments.  Finally, web services security and workflow are not fully resolved which leads to risks for Internet-scale applications.  Today most people are using them for Intranet-scale applications.

For the short-term (2003-2005) timeframe and the Mercury-class yJBI context, of the standards and technologies identified, which ones are considered the most prominent ones that provide the biggest return on investment?  Why?

In the team's estimate following technology/commercial standards are deemed to provided the most potential for implementation of yJBI. 

In the category of Broker: Registry UDDI is seen as the leading service advertisement registry. Repository in a Box (RIB)/RAP Repository Access Protocol is a potential standard for as an information object repository. Should the registry capability be implemented with an RDBMS, ODBC/JDBC can be used to provide build a registry interface. JAXR, which provides abstraction to an underlying registry, is considered an important means of reducing the costs of changing registry implementations.

In the category of Broker: Matchmaking a number of technologies have potential for near term applicability. XQuery/XPath can support matchmaking over metadata define using XML syntax. Similarly, RDF Query Languages may support matchmaking when the metadata is define using RDF. Finally, SQL, a mature query language, may be used for matchmaking over flat metadata representations.

Several technologies have the potential to define the metadata for Info Objects. Robust canidates in this space are XML/XML Schema, RDF/RDFS, and DAML+OIL (for richer ontological descriptions).

Technology standards which support the JBI Pub/Sub/Query Service include XSLT, XQuery, and the emerging RDF Query Languages. 
XSLT and XQuery/XPath/xPointer are applicable XML based metadata and RDF Query languages are applicable to metadata represented in RDF.

High potential candidates applicable for yJBI Security are SSL, GSS API, LDAP, and X.509. Note this recommendation needs to be sync'ed with the security group.
In the category of Transport technology standards, TCP/IP, HTTP, SOAP, and IIOP have the highest likelihood of being used for yJBI.

What commercial standards and technologies should not be considered in the near-term?  Which pose the greatest risk of being replaced?

Electronic business XML (ebXML) was a rapidly designed system whose designers ran out of time to complete the specification.  As a result, one of the complex primary components, the core library, was not finished, and full implementations have suffered.  Furthermore, although the ebXML registry specification exists in compliment to the standard ebXML specification, no standard implementation was made; instead, there is a chance that UDDI will be used as the standard ebXML registry.  Due to these shortcomings, ebXML should not be considered in the near-term.

JXTA is another fairly recently emerged standard that is problematic.  The specification itself appears to be sound with a good amount of evaluational support being generated, but the implementations of the specification is problematic in that the Java binding is the only functionally complete and reliable bindings.  Additionally, the specification is meant to be adopted as the general framework for all peer to peer computing projects, and this acceptance has yet to come.  Given the lack of binding support, JXTA should be avoided in the near-term until the non-Java language bindings become more reliable or unless Java is the target implementation.

In contrast, XSQL is a standard whose time has virtually passed.  XSQL was originally a proprietary system made to allow SQL to be described in XML and to allow for some additional functionality.  Unfortunately, the majority of its capabilities are being addressed in the XQuery specification, leaving this solution in a ready state to be dismissed, if it has not been already.

Finally, the OWL and DAML+OIL specifications create a bit of a paradox.  DAML+OIL is supported and very robust, making it a great candidate for immediately use, but it is to be subsumed by OWL once the new specification is completed.  No upgrade path currently exists from DAML+OIL to OWL, leaving the possibility that anything designed with DAML+OIL will be shortly obsoleted.  Since OWL has not been finished, it should be avoided in the near-term, but the advice to avoid DAML+OIL is premature as an upgrade path to OWL may yet be specified.

What longer-term (post 2005) commercial standards and technologies have the greatest potential for JBI applicability?

The following groups are a set of technological areas that are believed to be of interest to future JBI systems. Where appropriate, standards are included, but in general these are all emerging research areas for future information dissemination systems.

· GRID Computing/Internet Technologies

· QOS Frameworks

· Web Service Frameworks

· Common protocol language for communication (eg. SOAP)

· Digital Library Frameworks

· Standards like RAB and Handle System

· Distributed Computational Capabilities

· Distributed Semantic (Content) Routing Protocols

· Distributed Query Processing

· Fuselets Agent Processing

· Security Policy Processing

· Inference Engine Processing (ala Ontologies)

· Workflow Technologies (including JBI Force Templates)

· BP4WS – Business Process for Web Services

· Reusable/Extensible JBI Interactions (eg. Queries, Publish Intents, Subscription Interests)

· Agent Architectures (including JBI Fuselets)

· Ontology technologies

· RDF, DAML+OIL

· Language formalisms outside of XML

· Security/Attribute Policy Languages and Processing Rules

· Ponder Policy Language Framework (IEEE Sponsored)

· Mobile Clients

· IP Impaired 

· Bandwidth Impaired

· Ability to predict and route information ahead of time to the  clients access points 

· Survivable Network Research (e.g. Willow)

Conclusion

The focus of this research group was to break down the JBI Platform into its major components, identify potential commercial standards and technologies that could be applied towards implementations of these components, and to identify some basic evaluation criteria that would be applied against these standards/technologies.
There are very few standards that could be applied universally to the JBI Platform. Selecting a standard may constrain developers to a family of implementations or imply an architectural framework thus limiting the solution space.  The commercial standards identified by this focus group are not intended to be an all inclusive list of THE standards to be implemented by all platform developers.  It is merely a recommendation of standards that could be included in a set of guidelines issued to potential developers during the solicitation process.
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