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ABSTRACT:
This contribution recommends that a framework be created for the development of XML (eXtensible Markup Language) standards for the management of telecommunications networks.

ABSTRACT

The eXtensible Markup Language (XML) is rapidly establishing itself as the meta‑language for inter‑ and intra‑organizational communications.  Many vertical industries are adopting XML and have developed grammar of their own as preemptive measures to guard against overlapping assignments of tag sets to describe vocabulary.

The telecommunications industry has not yet established an official markup language for network management, partly because the telecommunications network management  industry has such breadth.  This contribution explores the need for a markup language for telecommunications network management, to wit the telecommunications markup language (tML), considering this observation.

SCOPE

This contribution recommends that a framework be created for the development of XML (eXtensible Markup Language) standards for the management of telecommunications networks.

The following topics will be discussed:

· “XML solutions” have been proposed for certain domains within the telecommunications network management industry

· XML is being considered for inclusion in the TMN architecture

· Standards bodies are discussing XML for telecommunications applications

· Industry consortia and initiatives have been formed to establish frameworks for XML

· Telecommunications network management is not supported by any particular regional XML consortium, yet

· There are domains within telecommunications network management, both vertical
 and horizontal
, where XML potentially may be used

· Regional repositories will be needed to provide points of reference for telecommunications network management-based applications
· Management of the development of XML schemas will be required to ensure cross‑domain interoperability and to avoid semantic conflicts

· A framework for the development of XML schemas is recommended

· Recommendations are given—including the establishment of a telecommunications markup language (tML) for network management applications

DISCUSSION

“XML solutions” have been proposed for certain domains within the telecommunications network management industry

XML is being proposed on a number of fronts in telecommunications network management.  XML solutions to interoperability issues are being proposed for service level, inter-domain, network level, and network element issues.  It is apparent that the uptake in the development of XML applications is on the upswing.  Therefore it is apparent that the standards committees involved should take action to establish coordination among its interests to preserve the promises of interoperability.

Fora


Activity
Status

Eurescom/TMF
Carrier Pre-selection (CPS) Ordering between European operators
Ongoing

WBEM
xmlCIM
Ongoing

IPDL
XML for IP billing integration
Open

ILEC
DSL loop qualification using XML/web
In operation

ILEC
Event correlation using XML/web
In operation

CLEC
DSL loop qualification using XML/web
In operation

Proprietary
Q3ML
Available

XML is being considered for inclusion in the TMN architecture

1. ITU-T Q22/7 is working on a Recommendation on how to map (unconstrained and constrained) ASN.1 types with XML schema datatypes and conversely how to map XML schema datatypes with ASN.1 types. It uses the latest version of the W3C XML Schema Definition Language (http://www.w3.org/TR/xmlschema-0/).

2. A Q3 markup language
 (Q3ML) has been proposed for the network element interface.  It is proposed for a number of applications, including mediating between object models (Q3 and non Q3), e.g., “wrappering” TL1 interfaces, and communicating across domains.  Q3ML is being proposed for modeling M.3100.

3. XML is being proposed for certain applications on the X interface, including the interface between local exchange carriers and Internet service providers for DSL line qualification and provisioning.

4. ITU-T SG-4 Q 12 is proposing the formation of an ad hoc committee for studying XML

Standards bodies are discussing XML for telecommunications applications

· IETF—XML BoF and Application protocol BoF

· ITU-T—Study Group 7, as stated in item 1 above

· ECIC (USA)—TCIF group presented XML/EDI to ECIC in March 2000 meeting

· TCIF specifying XML DTD for publishing documents

· UN/CEFACT (jointly with OASIS)—working on ebXML initiative

· Eurescom—Carrier Pre-Selection (CPS)—this is a project that addresses Carrier Pre‑Selection ordering between European operators. 
Industry consortia and initiatives have been formed to establish frameworks for XML

XML, the nascent Recommendation from the W3C
, has become the lingua franca of the business‑to‑business community of interests.  The uptake in the interest of XML has been significant.  This is evidenced by the number of industry groups that have developed markup languages of their own based on XML.  Examples are shown in Appendix 1. 

Industry consortia and standards bodies have been formed to contain and manage the rapid growth in XML adoption.  Some of these are listed in the table below.  These fora focus their attention on vertical industry solutions, vocabularies, or tag sets, interoperability within their domain, and conformance with standards.

Forum/Initiative
Function

CommerceOne

International B2B EC Solutions

OAGI

Enterprise Applications & Repository

ebXML
,
Global XML framework solution

RosettaNet

IT Supply Chain

OASIS

XML Interoperability and Conformance

XML.ORG

XML Interoperability & XML Repository

DISA X12

EDI (USA Standard)

UN/EDIFACT

EDI (International Standard)

Telecommunications network management is not supported by any particular regional XML consortium, yet

Some consortia may be developing one-off solutions in the name of telecommunications network management, but there is no body that supports telecommunications network management exclusively, even as a working party.

Such an XML consortium supporting telecommunications network management, if it existed, would: 

· strive for a single global XML telecommunications network management framework solution.  

· enable XML to be utilized in a consistent and uniform manner

· provide Repository support.  Repositories provide a standard reference point for understanding data, vocabularies, and processes.  Repositories also provide the link between business process designs (UML) and their physical implementation (XML).

There are domains within telecommunications network management, both horizontal and vertical, where XML potentially may be used

The primary uses of XML can be grouped along with equivalent TMN applications:

Primary use of XML
Applied to TMN

Application‑to‑application integration within an enterprise
Q interface (e.g., application‑to‑application; OS‑NE; OS-OS)



Business‑to‑business applications
X interface (e.g., CLEC/ILEC transaction processing)



User interfaces
User interfaces in the TMN



Metadata/metaprocess descriptions
Descriptions of models and methods

Document publishing
rules for drafting standards documents



Application-to-Applications (Intra-Enterprise)

· OS-OS exchanges (Q interface)

· OS-NE (Q-interface)

· Combining information—data warehouse

· Simplify billing for multimedia services

· One-to-many applications, e.g., fill in one form; resulting variables can be used in many disparate applications

· Searching

Full-text search often results in too much information being retrieved. If a text is marked up in XML, then search engines can restrict a search to a particular element, or particular type of document, and provide better and more precise search results.

Business-to-Business Applications (e.g., X Interface)

· Inquiries (CLEC/ILEC)

· Ordering (CLEC/ILEC)

· Provision customer circuits using variables obtained from legacy databases
· Database exchanges/searches

XML can be used in data transfer from one database or application to another, independent of the storage schema, operating system, or applications involved.  Information in one database schema can be converted to XML, transferred, and then can be converted from XML into the schema of another database.

Customer-Facing Applications (can be web-based) and User Interfaces

· Display Information

As with HTML, XML documents can be displayed or printed to allow people to read them. In XML, there is no particular format for displaying marked up information in a document. Rather style sheets are used that indicate how each element within the XML document should be displayed. Any number of user interface designs can be constructed from a single XML schema document by defining an XSL document for each UI.  Both Cascading Style Sheets (CSS) and XML Style-sheet Language (XSL) provide this capability.  The newer browsers support both CSS and XSL.  The XSL standard is still under development.

· XML as a source of Management Data

XML can be used in conjunction with XSL to format XML documents according to any number requirements to supply management data.  XSL will map between XML vocabularies and the vocabulary of the user.  Such XSL applications may be via a conforming web browser, i.e., a browser that supports the XSL standard.

· Initiating service

· Ordering/modifying voice and data services

· Change of carrier

· Billing inquiries

· Service inquiries

Publishing

· Publish documents, e.g., ANSI/ITU-T standards in a given format

XML can be used for a variety of publishing outputs. Now organizations often produce one kind of file for printed publications, and another form for electronic publication over the World Wide Web. Because XML is a subset of SGML, it can be used easily by publishers and printers with SGML printing processes.  In the future, when Web browsers support XML, the exact same file can be used for publishing the information over the Internet.

The primary use of XML, in the most general sense, seems to be mediation between disparate data sources. There is a myriad of innovative examples that leverage this mediation characteristic.  The table reflects a number of these examples.

Application


Use of XML
Telecommunications Example



Information distribution
Distribution of content from disparate sources to a multitude of clients.  To the extent presentation of content is needed at the client, its format will be determined by the client application.


Q Interface.  Provisioning of network resources

Enterprise data management
Integration of enterprise data coming from different data sources


Billing system integration

Business transactions and data transformation
Migration of data between business entities through data transformations in a middle tier


X interface.  CLEC/ILEC transaction flow

Integration of business processes and data
Integration of workflow and business process information from disparate sources in an organization


Q interface.  Flowthrough provisioning

Transfer of knowledge between different applications


Modeling of knowledge as well-formatted structures


X or Q Interface.  Wrappering of data between legacy systems

Transfer of database information between applications
Exchange of file data in an open, vendor-independent framework
Exchange of IP billing data in an AMA equivalent manner.  Refer to work of IPDR at www.ipdr.org


Searching
Application of metadata using standardized tags for searching patterns of recursive and parametric data


Q interface.  Root cause alarm analysis

Application integration
1. Extend existing middle-ware tools and processes within and across multiple enterprises to exchange data between hetero-geneous applications.

2. Storage of data in an open, extensible format that can be quickly and easily accessed by multiple business processes


1. Wrapper legacy systems via EAI

2. Access to customer profile data stored in various systems, e.g., PIC/CARE, billing, and trouble history

3. DSL provisioning and line qualification


Integration of global cross-enterprise applications 
Mediation between different character sets in Unicode


1. User interfaces displaying the same information in different forms

2. System‑to‑system exchanges of information in different languages



Distributed asset management
Mediation between metadata
 in managing system and data in managed system


1. Partitioning of DWDM colors per customer 

2. Event correlation

3. Carrier pre-selection



Application specific content management
Creation of data structures that can be customized for differing presentation formats, depending on user needs.  The same data structures can be reused in different environments, making the solution inherently scalable


User/craft interfaces

Application message exchange using common message format
Facilitates definition of common message formats that can be exchanged between applications using any convenient message transport protocol


Mediating between TL1 and CMISE/CMIP

Regional repositories will be needed to provide points of reference for telecommunications network management-based applications

An XML repository for telecommunications network management would contain one or more XML telecommunications domain-specific vocabularies. An XML repository would provide a single point of reference that XML‑based applications can use to ensure consistency and maintainability of shared definitions and processes. Such an XML repository must allow both automated and manual queries to the information stored in them with a standardized API.

A telecommunications network management repository should contain semantics developed through a consensus in the industry.  A framework document should specify the specific details about how to manage the repository.

An XML repository for telecommunications network management needs to contain several key components:

· XML glossaries that relate to domain groups

· Interfaces and conventions that allow users to locate specific information content in an intelligent directed fashion

· A simple schema that links together legacy and newer XML-based entities

· An extensible architecture that allows registration of other types of information and process components in the repository.

· Permits OMG specifications (e.g., MOF and UML) to be used with XML repositories

· Open access to the information

· Custodian and domain expert who manages and controls the information to ensure its quality and integrity

Management of the development of XML schemas will be required to ensure cross‑domain interoperability and to avoid semantic conflicts

One of the most important applications of the framework will be to serve as a platform for defining schemas.  This use of the framework is important especially when creating consistent vocabularies across the various domains in telecommunications.

Vocabulary is one of the most important factors when using XML in cross‑domain communications. XML‑based vocabularies are being divided into vertical (e.g., chemical, telecommunications, and financial) and horizontal (e.g., FCAPS, software distribution, restoration) domains.  Management of new and existing vocabularies will be important to minimize orthogonal semantic assignment within or across domains.

One can only minimize the chances of conflicting vocabularies.  It is not possible to avoid all possible conflicts in such a broad range of domains contained in telecommunications.  For example, the tag <state> means one thing in the CLEC/ILEC ordering domain, but something entirely different in the restoration domain.

This, a method should be developed or a tool (e.g., UDEF
) should be used to resolve synonyms (multiple names meaning the same thing) and eliminate homonyms (one name meaning different things).  
A central repository can be a central validating authority for the domains.  It would contain all of the schemas used among the domains.  The document would reference schemas (one schema per document) stored remotely so that the document can be validated, i.e., that it conforms with the XML vocabulary defined by the schema.  The alternative to a repository would be to include the schema along with the XML document itself.

A framework for the development of XML schemas is recommended

It is recommended that a telecommunications markup language (tML) framework be developed.

Given that there are so many domains (vertical and horizontal) in telecommunications network management, each would require its own XML tag set (vocabulary).  For example there would be one or more Q3 tag sets (e.g., one for M.3100) for NEs, another set for the network view, another set(s) for the service level view, more for the X interface (EB, ordering/pre‑ordering, PIC/CARE, etc.).  But it is important that the vocabularies between these domains be coordinated for the purpose of interoperability.

The strategy behind the tML is to provide a framework for standardizing XML schemas within appropriate domains in telecommunications.  The tML framework primarily would help to establish and maintain uniformity and interoperability between telecommunications network management domains.

More specifically, a tML framework would:

· Promote the use of schema standards development in telecommunications network management.

The tML Framework is intended to support the orderly development of schema standards for telecommunications network management applications. 

· Provide framework to define core (generic) and domain-specific tags

Identify prospective tags for telecommunications network management-based business-to-business (B2B) transactions

· Facilitate internationalization of tML domain-specific tags and schemas

· Act as a platform for clear, open, global consensus building process

· Allow a family of telecommunications network management interfaces to be created with common features

· Facilitate setting up a Global Repository

The repository would be the semantic foundation for tML tags.  Setting up a global repository will avoid the situation where different industry groups develop and manage separate sets of tags for their own domains.  Also, industry support groups would have a central focus when creating tools and software.  A secretariat would be set up to create the repository (e.g., on a web site) so that the data would be available to anyone free-of-charge.

· Show the need for well-defined maintenance process

· Manage creation of new tags (creating/request, browsing/searching, downloading, subscriptions for automatic updates, etc.)

· Serve as a basis for multi-fora buy-in

· Cultivate the development of easy-to-use tools

Recommendations

It is proposed in this contribution that the following be done:

1. Start discussions in T1M1 to consider what domains may need XML standards,

2. Solicit contributions for domain-specific work on tML

3. Establish a telecommunications markup language (tML) framework,

4. Considering that the scope of project is large, prioritization is needed.  Establishing common definitions and syntax so XML can be used to transfer data among loosely coupled systems

5. Establish liaisons from T1M1 with certain regional industry groups and fora to socialize and coordinate telecommunications related XML activities in T1M1.

Some regional possibilities include TMF, DMTF, OAG, OASIS, ebXML, and RosettaNet.

· TMF strategic plan is to use tML in telecommunications architecture

· DMTF is important because of their impact on policy work in IETF as well as their use of UML applied to XML schema.

· The Open Applications Group (OAG) has expressed interest in participating in a demo in another industry forum of its OAGIS (Open Application Group Integration Specification) methodology for XML business object documents (BODs). The OAG posts XML schemas for business transactions on BizTalk.org

· It has been expressed by Rosettanet leadership that its membership would very much like to work with the telecommunications industry (including network management presumably) to develop XML-based business process standards that could be leveraged across related vertical segments.  Todate, RosettaNet's goal has been to create industry-specific business process standards, while ebXML has focused more on developing a common horizontal transport protocol for use across all industries.  Since ebXML did not exist when RosettaNet started, RosettaNet did develop their own transport protocol. Now that ebXML is underway, however, RosettaNet is investigating the possibility of migrating the RosettaNet transport protocol to the ebXML version so that RosettaNet and ebXML can work together, each doing what it does best. 

APPENDIX A--Other Markup Languages Described Using XML

Language
Description




AIML
The Astronomical Instrument Markup Language is a domain-specific implementation of the more generalized Instrument Markup Language (IML). Both AIML and IML are vocabularies based on the W3C standard, the Extensible Markup Language (XML). NASA Goddard Space Flight Center and Century Computing, a division of AppNet, Inc., are developing AIML to command and control astronomical instruments. Our software architecture combines the platform-independent processing capabilities of Java with the power of XML. A key aspect of the object-oriented architecture, implemented in Java, involves software that is driven by the AIML instrument description. The initial effort is targeted at the Stratospheric Observatory for Infrared Astronomy, an airborne observatory aboard a Boeing 747. Eventually our techniques will enable trusted astronomers from around the world to easily access infrared instruments (e.g., telescopes, cameras, and spectrometers) located in a variety of

remote, inhospitable environments.

AIML is an instrument description that encompasses instrument characteristics, control commands, data stream descriptions (including image and housekeeping data), message formats, communication mechanisms, and pipeline algorithm descriptions. AIML also supports role-specific documentation and GUI component generation. Dialects such as PAML (Pipeline Algorithm ML) and IGS (Instrument GUI Stylesheet [XSL]) will be added in the near future.



AML
Astronomical Markup Language is an XML language, aimed at being a standard exchange format for metadata in astronomy. AML now supports the following objects (in the object-oriented sense): astronomical object, article, table, set of tables, image, person, and project. This means that all these objects can be described with the same language, allowing easier establishing of links between them, and the creation of programs handling all these objects with the same user interface.



BIOML


BIOML is designed to be used for the annotation of biopolymer sequence information.  BIOML allows the full specification of all experimental information known about molecular entities composed of biopolymers, for example, proteins and genes. There is currently no general method of annotating biopolymer sequences, in their biological context. 

The goal of BIOML is to provide an extensible framework for this annotation and to provide a common vehicle for exchanging this information between scientists using the World Wide Web.

The idea of BIOML is slightly different from those of other Markup Languages, in that the document that is being described is not truly a document at all. Instead, a BIOML document will describe a physical object, e.g., a particular protein, in such a way that all known experimental information about that object can be associated with the object in a logical and meaningful way. The advantage of using a Markup Language for this task is that the information is necessarily nested at different levels of complexity and it fits in very well with the tree-leaf structure inherent in XML.

Additionally, although the primary purpose of BIOML is the transfer of information between machines, the additional style information available when using an XML-based approach will simplify the task of displaying that information on various types of browsing and display software.



BML
Bean Markup Language is an instance of an XML-based component configuration or wiring language customized for the JavaBean component model. The language is designed to be directly executable; i.e., processing a BML script will result in a running application configured as described in the script. The BML language has elements that can be used to describe the creation of new beans, accessing of existing beans, configuration of beans by setting/getting their properties and/or fields, binding of events from some beans to other beans as well as calling of arbitrary methods in beans.



BML
Broadcast Markup Language. An XML based multimedia content format that can be commonly used for data broadcasting services of BS and terrestrial broadcasting.  BML is an application language consists of a set of tags for multimedia content format.  This spec is being worked on in the ITU-T radiocommunications group, Question 258/11


CML
Chemical Markup Language has been developed to support molecular sciences. CML is written in SGML; CML is an application of SGML.

CML is a new approach to managing molecular information using recently developed Internet tools such as SGML/XML and Java. It is based strictly on SGML, the most robust and widely used system for precise information management in many areas. It has been developed over 18 months, and has been tested in many areas and on a variety of machines. 

CML has already been used to manage documents and information in: 

          Macromolecular Sequence, Structure 

Spectra 

          Organic Molecules 

          Publishing 

          Quantum Chemistry 

Inorganic Crystallography

CPML
Call Policy Markup Language (DTI Networks) is used to create Web pages that control network switching elements and deliver new services to customers.  CPML is intended to augment (rather than replace) other initiatives designed to link the circuit and packet worlds, such as IP Device Control (IPDC) and Media Gateway Control Protocol (MGCP). Instead of focusing on how the physical connections are made between IP and public switched telephone networks (PSTNs), CPML focuses on how the applications using these connections exchange data.  CPML, based on XML, replaces more generic languages such as C or C++ with a high-level (less complex and standard) interface to CO switches to build enhanced services applications.



DSML
Directory Services Markup Language (DSML) is a schema for representing directory services in XML, the emerging standard markup language for eCommerce. The goal of the working group, founded by Bow Street Software Inc. and supported by IBM, Microsoft, Novell, Oracle, and the Sun-Netscape Alliance, is to have DSML endorsed as a standard by standards bodies such as XML.ORG or W3C.

DSML makes directory services XML-friendly, positioning directories to be key enablers of eCommerce. With a recognized standard, applications can be written in DSML and capture the scalability, replication, security and management strengths of directory services. For users of XML-based applications - which is most of eCommerce - DSML will enable them to use directory information from, and exchange directory information with, their customers and partners, regardless of the specific directories at the remote sites.

With DSML, any XML application will be able to access information stored in directories such as Novell Directory Services, Microsoft’s Active Directory, and directories used in conjunction with database, messaging, and other applications. For example, with DSML, customer information stored in the directory of a customer-relationship management application will become accessible to any XML-enabled application, letting intranet and extranet users have access to that information.

The intent of DSML is to create a standard way to query data, such as a user’s name, address and privileges, from a directory regardless of the format the data is in. That data, which is exchanged using XML, can then be used in Web-based applications to identify and control the users access to applications or create custom applications for that user.

http://www.dsml.org/


ebXML
The Electronic Business XML Initiative (ebXML), is a joint effort of the United Nation/CEFACT and OASIS is an open, vendor-neutral initiative to establish a global technical and semantic framework that will enable XML to be used in a consistent manner for the exchange of electronic business data. The goal is to provide an open technical specification to enable XML to be utilized in a consistent and uniform manner for the exchange of electronic business data in application-to-application, application-to-person and person-to-application environments.  A primary objective of ebXML is to lower the barrier of entry to electronic business in order to facilitate trade, particularly with respect to small- and medium-sized enterprises (SMEs) and developing nations. OASIS and UN/CEFACT have come together on ebXML to minimize the fragmentation in XML specifications for industry that might otherwise occur.



ECML
GlobeID, an e-commerce vendor, claims to have performed the "world's first secure Internet purchases using the Electronic Commerce Modeling Language (ECML) standard". The ECML format, announced in early June 1999 by a consortium of technology companies, including AOL, IBM, Microsoft, Compaq, CyberCash, along with Visa, Mastercard and American Express, should enable "real-time Internet transaction applications". ECML, is essentially a set of XML tags that merchants will be asked to use on their merchant servers to make form completion easier. This approach should ensure interoperability with other modules in the e-commerce chain, enabling the automation of information exchange between customer and merchant.



EJBML
Enterprise Java Bean Markup Language.  This language is used to define deployment descriptors for an application’s runtime environment.  It will be updated when the official XML deployment descriptor format is published. EJBML was defined for use in a commercial EJB Toolkit. 

The Deployment Descriptor objects are used to establish the runtime service settings for an enterprise bean. These settings tell the EJB container how to manage and control the enterprise bean. The settings can be set at application assembly or at application deployment time. 

The next release of EJB will be called Moscone and will use XML for deployment descriptors.



FpML
The Financial products Markup Language, based on XML, the standard

meta-language for describing data shared between applications, is a new protocol enabling e-commerce activities in the field of financial derivatives.

The development of the standard, controlled by market participant firms, will ultimately allow the electronic integration of a range of services, from electronic trading and confirmations to portfolio specification for risk analysis. All types of over-the-counter (OTC) derivatives will, over time, be incorporated into the standard, although the initial focus agreed at the

inaugural meeting of the FpML Steering Committee is vanilla interest rate derivatives.



GedML
GedML is a way of encoding genealogical data sets in XML. It combines the well-established GEDCOM data model with the new XML standard for encoding complex information. The result is a representation that can easily be converted to and from GEDCOM, but can be manipulated much more easily using standard tools.



HDML
The Handheld Device Markup Language (now called wireless markup language, or WML) is a simple language used to define hypertext-like content and applications for hand-held devices with small displays. HDML is designed to leverage the infrastructure and protocols of the World Wide Web while providing an efficient markup language for wireless and other handheld devices. Congruent with the capabilities and limitations of many handheld devices, HDML's focus goes beyond presentation and layout. HDML provides an explicit navigation model which does not rely upon the visual context required of HTML. As such, HDML offers an efficient means of providing content via the WWW infrastructure to handheld devices such as cellular phones, pagers, and wireless PDA's. The goal is not to display any given HTML page on the device, but rather to use the vast infrastructure of the web to provide data and content in a way which is easy to use and efficient concerning the constrained resources of the device.



IML
This presentation will describe a real-world experience in developing an XML vocabulary to aid in collaborative scientific research involving infrared astronomy. The goal of the Instrument Remote Control (IRC) project is to develop a distributed framework from science user to instrument that will provide robust interactive and reconfigurable control and monitoring of remote instrumentation. The focus of the joint effort between NASA/GSFC's Advanced Architectures and Automation branch (Code 588) and Century Computing has been infrared astronomy, although most of the techniques employed have much wider applicability. 

IRC will eventually enable trusted infrared astronomers around the world to easily access infrared astronomical instruments (telescopes, cameras, etc.) located in remote, inhospitable environments, such as the South Pole, a high Chilean mountaintop, and an airborne observatory aboard a Boeing 747. For the airborne 747, Stratospheric Observatory For Infrared Astronomy (SOFIA), the instruments to be controlled are High-resolution Airborne Wideband Camera (HAWC) and ultimately Submillimeter And Far InfraRed Experiment (SAFIRE). 

The long-term focus is to develop an extensible GUI to which new instruments can be added with relative ease. This will eventually be accomplished by implementing our own Instrument Control Markup Language (ICML) based on a custom Document Type Definition (DTD). ICML will be used to describe control capabilities, data streams, message formats, and communication mechanisms, as well as for online documentation and the association of housekeeping metadata with acquired images. Some of these aspects of instrument control will be reflected in Java graphical user interfaces, generated from the descriptions.



MathML
This specification defines the Mathematical Markup Language, or MathML. MathML is an XML application for describing mathematical notation and capturing both its structure and content. The goal of MathML is to enable mathematics to be served, received, and processed on the Web, just as HTML has enabled this functionality for text. 

This specification of the markup language MathML is intended primarily for a readership consisting of those who will be developing or implementing renderers or editors using it, or software that will communicate using MathML as a protocol for input or output. It is not a User’s Guide but rather a reference document. 

This document begins with background information on mathematical notation, the problems it poses, and the philosophy underlying the solutions MathML proposes.

MathML can be used to encode both mathematical notation and mathematical content. Twenty-eight of the MathML tags describe abstract notational structures, while another seventy-five provide a way of unambiguously specifying the intended meaning of an expression. Additional chapters discuss how the MathML content and presentation elements interact, and how MathML renderers might be implemented and should interact with browsers. Finally, this document addresses the issue of MathML entities (extended characters) and their relation to fonts. 

While MathML is human-readable it is anticipated that, in all but the simplest cases, authors will use equation editors, conversion programs, and other specialized software tools to generate MathML. Several early versions of such MathML tools already exist, and a number of others, both freely available software and commercial products, are under development.



MNML
Musical Notation Mark-up Language is an initiative of the Internet Research and Development Unit (IRDU) of the National University of Singapore. 

In late November 1995, IRDU formed the 'Music Group'. The groups main purpose is to develop a mark-up language like HTML for transferring of musical pieces over the Internet. In essence, their proposed draft Musical Notation Mark-up Language specification is a much simplified version of SMDL. 

The group's aim in defining the specification was to create a fairly straightforward text based description of music which would be allow Internet users to create, upload, view, download and edit musical pieces. MNML can be developed as a proposed extension of HTML or simply used as a standalone syntax. 

A musical score thus coded can be transmitted over a network as a small text file and reconstructed in its entirety at the user's end through (typically) a World Wide Web browser. MNML-aware browsers will display the lyrics, proper notes, and staves in the traditional western music format. Non-MNML-aware browsers will still be able to convey a sense of the music, since the MNML format is readable. 

This explicit design for the WWW, and the availability of software tools at an early stage, make this standard an interesting format. It should be noted though, that the standard (as it currently exists) is not fully comprehensive. MNML, as it stands, fully describes the basic melody and lyrics of a piece. Describing fully a musical score can be a complex task and the group's initial target is to "make MNML comprehensive enough to fully describe straight-forward single-instrument musical pieces. A standard musical piece for the piano is considered a straight-forward single-instrument musical piece."



MRML
The Mind Reading Markup Language (/mur'mul/) is a proprietary extension of the HyperText Markup Language. This document, all MRML tags, and any ideas you come up with while reading this information are the exclusive property of the authors. This is an open specification that will be expanded as mind control technology is refined.



SML
e-STEEL Corporation is teaming with two other companies in a strategic alliance to develop and implement integrated end-to-end e-Commerce solutions for steel industry members. The alliance (with webMethods and Computer Sciences Corporation) will also produce SML (Steel Markup Language), a new open standard protocol for Internet-based electronic sharing of information between buyers and sellers of steel products.



STML
Text-to-speech synthesizers must process text, and therefore require some knowledge of text structure. While many TTS systems allow for user control by means of ad hoc escape sequences, there remains to date no adequate and generally agreed upon system-independent standard for marking up text for the purposes of synthesis. STML is an example of such a markup language.



SyML
Syllabus Markup Language, pronounced simmle, is an SGML application designed to make syllabus preparation easier, and to make syllabuses themselves more consistent and more amenable to post-processing into a variety of forms. For instance, it is easy to make a Web page out of your syllabus using SyML and the appropriate processing tools; and it would not be too difficult, given a large number of SyML-formatted syllabuses, to conduct database operations on them.



SyncML
SyncML, an abbreviation for synchronization markup language, is the common language for synchronizing all devices and applications over any network.  Networked information can be synchronized with any mobile device, and mobile information can be synchronized with any networked applications. It also enables synchronization over fixed networks, infrared, cable or Bluetooth. Geared toward the broadband and wireless environments, it is considered transport-independent.



TalkML
TalkML is an experimental XML language for voice browsers, and is being developed by HP Labs for use in the following markets:

             Call centers (IVR++) -- sales and support services accessed via

             800 numbers, adding speech recognition to today's DTMF (touch

             tone) systems

             Smart phones with displays

             Access to email, appointments, news and travel services etc. while

             your are on the road (in-car systems)

             Mobile devices too small for decent displays or keyboards,

             WCDMA palmtop organizers/pagers with low enough cost to be a

             must-have (like cell-phones)

TalkML supports more natural conversations than dialog systems based on keywords, while remaining simple to author. Other work is underway to investigate how to author "dual-access" applications, where the same application can be accessed by both conventional visual browsers and voice browsers, perhaps via transforming HTML into TalkML.



TDML
Timing Diagram Markup Language is based on XML.  There have been numerous articles written about XML in which the benefits are described in terms of merging of database and document concepts in order to efficiently manage large amounts of information. However, determining how these benefits apply to engineering data and timing diagrams may not be completely obvious. The power of TDML is that it can enable new growth on both the vendor and the consumer side of the electronic component industry by improving communication between them. TDML enables internet-based distribution of accurate component timing models that can be imported for use in any TDML-compliant EDA tool.

For engineers, the most useful benefits of TDML’s XML-basis are: 

(1) a highly structured, easily parsed format, 

(2) several freely available XML browsers and parsers exist that provide file validity checking and simplify the creation of TDML parsers, 

(3) the format provides a method for adding and preserving extra information in a TDML file that has not yet been defined in the standard without breaking the ability of other tools to read the “standard” TDML information.

TDML is simple to parse because all the information is hierarchically organized and contained between begin and end tags. This structuring of the data and the fact that TDML is a text‑based format makes it easy for engineers to write export scripts to convert their waveform data to and from TDML.



ThML
This document describes Theological Markup Language, a new markup language that is being used to mark up texts for the Christian Classics Ethereal Library and other projects. This XML application can be thought of as HTML with additions for electronic books and rich digital libraries, with special support for theological needs such as scripture references and Strongs numberings. When books have been prepared in ThML, many new features will become possible in the CCEL: subject and scripture reference indexes for books and for the whole library, intelligent searching, automatic conversion to other formats, "lining up" documents in various ways such as parallel columns, and more. 

ThML documents can be prepared in Microsoft Word -- some tools are provided for that purpose -- or edited directly with an XML editor or text editor. The tools used with ThML documents run under Unix or Windows. Tools currently exist for converting from Word/RTF to ThML and from ThML to HTML webs.



TIM
Telecommunications Interchange Markup. Prepared for TCIF by the Information Products Interchange Committee. TIM 2 is an implementation of Standard Generalized Markup Language (SGML) that has been designed specifically for interchange of technical documents in the telecommunications industry. It is likely to be appropriate for technical documents in other industries, and for some kinds of non-technical documents. TIM is compliant with the current draft of the XML specification as of the release date of TIM 2.0.0, except for XML implementation of linking, which was undergoing major changes in the months prior to that date. It will not be difficult to make TIM document instances comply with the XML spec once it is finalized.

http://www.atis.org/atis/tcif/ipi/dl_tim.htm


UIML
Today’s Internet appliances feature user interface technologies almost unknown a few years ago: touch screens, styli, handwriting and voice recognition, speech synthesis, tiny screens, and more. This richness creates problems. First, different appliances use different languages: WML for cell phones; SpeechML, JSML, and VoxML for voice enabled devices such as phones; HTML and XUL for desktop computers, and so on. Thus, developers must maintain multiple source code families to deploy interfaces to one information system on multiple appliances. Second, user interfaces differ dramatically in complexity (e.g, PC versus cell phone interfaces). Thus, developers must also manage interface content. Third, developers risk writing appliance-specific interfaces for an appliance that might not be on the market tomorrow. A solution is to build interfaces with a single, universal language free of assumptions about appliances and interface technology. This paper introduces such a language, the

User Interface Markup Language (UIML), an XML-compliant language. UIML insulates the interface designer from the peculiarities of different appliances through style sheets. A measure of the power of UIML is that it can replace hand-coding of Java AWT or Swing user interfaces.



VML
Autodesk, Hewlett-Packard, Macromedia, Microsoft and Visio have submitted a specification to the World Wide Web Consortium for the Vector Markup Language (VML). Based on the Extensible Markup Language (XML), VML will allow authors to cut and paste vector graphics across applications without losing image quality or editing capability. Vector graphics are transmitted via text instructions instead of pixel‑by‑pixel descriptions, making them smaller than GIF or JPEG files.  VML is similar to Precision Graphics Markup Language (PGML), also an XML-based vector graphics form submitted to the W3C by Adobe Systems, Inc. VML can be used to create web pages with maps.  A map created with VML is not a static image.  It can be programmed for user interaction. Functions such as zooming and on/off layer display are possible without reloading the map.  When you save a Word 2000, PowerPoint 2000, or Excel 2000 document as HTML, graphics created in those programs are converted to VML.



VoiceXML
Voice eXtensible Markup Language is an XML based markup language that provides voice access to Web applications.  Deploying new voice applications with the markup approach promises to expand the range of applications accessible from the telephone.  Furthermore, once a large number of services are available via the Internet, it becomes possible to interact with several unrelated services during a single phone call.  In essence, individual consumers could have "Voice ISP" service in addition to, or included in, their traditional data ISP services.

The VoiceXML Forum is an industry organization chartered with establishing and promoting the Voice eXtensible Markup Language (VoiceXML) to make Internet content and information accessible via voice and phone.



WIDL
Web Interface Definition Language is a metalanguage that implements a service-based architecture over the document-based resources of the

World Wide Web. WIDL is an application of the eXtensible Markup Language (XML).  It allows interactions with Web servers to be defined as functional interfaces that can be accessed by remote systems over standard Web protocols.  It also provides the structure necessary for generating client code in languages such as Java, C/C++, COBOL, and Visual Basic. WIDL enables a practical and cost-effective means for diverse systems to be rapidly integrated across corporate intranets, extranets, and the Internet.



WML
WML is a markup language based on XML and is intended for use in specifying content and user interface for narrowband devices, including cellular phones and pagers.

WML is designed with the constraints of small narrowband devices in mind. These constraints include:

Small display and limited user input facilities

Narrowband network connection

Limited memory and computational resources

WML includes four major functional areas:

1. Text presentation and layout - WML includes text and image support, including a variety of formatting and layout commands. For example, boldfaced text may be specified.

2. Deck/card organizational metaphor - all information in WML is organized into a collection of cards and decks. Cards specify one or more units of user interaction (e.g., a choice menu, a screen of text or a text entry field). Logically, a user navigates through a series of WML cards, reviews the contents of each, enters requested information, makes choices and moves on to another card. Cards are grouped together into decks. A WML deck is similar to an HTML page, in that it is identified by a URL [RFC2396] and is the unit of content transmission.

3. Inter-card navigation and linking - WML includes support for explicitly managing the navigation between cards and decks. WML also includes provisions for event handling in the device, which may be used for navigational purposes or to execute scripts. WML also supports anchored links, similar to those found in [HTML4].

4. String parameterization and state management - all WML decks can be parameterized using a state model.

Variables can be used in the place of strings and are substituted at run-time. This parameterization allows for more efficient use of network resources.

The WML spec can be viewed at http://www.wapforum.org/what/technical.htm


XFDL
Extensible Forms Description Language.  The purpose of XFDL is to solve the body of problems associated with digitally representing complex forms such as those found in business and government. The requirements include support for high precision layout, supporting documentation, integrated computations and input validation, multiple overlapping digital signatures, and legally binding auditable transaction records, by maintaining the whole form as a single unit such that digital signatures can capture the entire context of transactions.



XFRML
XML-based Financial Reporting Markup Language will be the digital language of business.  XFRML is a framework that will allow the financial community a standards-based method to prepare, publish in a variety of formats, exchange and analyze financial reports and the information they contain.  XFRML, which will be freely licensed, will also permit the automatic exchange and reliable extraction of financial information among various software applications.   

The XFRML working group was begun by the AICPA (American Institute of Certified Public Accountants).



XHTML
Extensible HyperText Markup Language is a family of current and future document types and modules that reproduce, subset, and extend HTML 4.0 [HTML]. XHTML family document types are XML based, and ultimately are designed to work in conjunction with XML-based user agents. The details of this family and its evolution are discussed in more detail in the section on Future Directions. 

XHTML 1.0 (this specification) is the first document type in the XHTML family. It is a reformulation of the three HTML 4.0 document types as applications of XML 1.0 [XML].  It is intended to be used as a language for content that is both XML-conforming and, if some simple guidelines are followed, operates in HTML 4.0 conforming user agents. Developers who migrate their content to XHTML 1.0 will realize the following benefits:

XHTML documents are XML conforming. As such, they are readily viewed, edited, and validated with standard XML tools.  XHTML documents can be written to operate as well or better than they did before in existing HTML 4.0-conforming user agents as well as in new, XHTML 1.0 conforming user agents.  XHTML documents can utilize applications (e.g. scripts and applets) that rely upon either the HTML Document Object Model or the XML Document Object Model [DOM]. As the XHTML family evolves, documents conforming to XHTML 1.0 will be more likely to inter-operate within and among various XHTML environments. 

The XHTML family is the next step in the evolution of the Internet. By migrating to XHTML today, content developers can enter the XML world with all of its attendant benefits, while still remaining confident in their content's backward and future compatibility.
















� A vertical market is one that addresses a particular industry, such as health care, telecommunications, travel and entertainment, etc.


� A horizontal market is one that supports a range of industries, for example, office products, security, telecommunications (one industry can be classified as both horizontal and vertical)


� Q3ML is proposed by a software vendor


� World Wide Web Consortium.  � HYPERLINK http://www.w3.org/ ��http://www.w3.org/� --Develops core XML technologies (XML, XLink/XPointer, XSL, Schemas, etc.).  Develops other standards related to XML.  Develops other web technologies not directly related to XML (e.g., P3P)


� (� HYPERLINK http://www.commerceone.com ��www.commerceone.com�) A company that provides business-to-business electronic commerce solutions that link buyers and suppliers of indirect goods and services into trading communities over the Internet.  Company provides Common Business Library (CBL) 2.0, an open XML specification for the cross-industry exchange of business documents such as purchase orders, invoices, product descriptions, and shipping schedules.  CBL 2.0 contains a set of XML building blocks and a document framework that allows the creation of reusable XML documents for electronic commerce, part of which can be applied in telecommunications. CBL 2.0 is free of charge and available immediately from e-commerce document repositories including XML.org, BizTalk.org, CommerceNet, and Commerce One MarketSite.net.


� Open Applications Group Inc. � HYPERLINK http://www.openapplications.org ��www.openapplications.org�.--A business software interoperability consortium.  OAGI has built a body of work called the Open Applications Group Integration Specification (OAGIS), which defines a set of components, processes and interfaces for use in e-Business, Supply Chain, Manufacturing, Financials, and Human Resources applications. OAGI so far has posted 122 XML schemas for business transactions to BizTalk.org.


� Electronic Business XML (http://www.ebXML.org/)--An International initiative established by UN/CEFACT and OASIS (the Organization for the Advancement of Structured Information Standards) with a mandate to undertake a 15-18 month program of work. The purpose of ebXML initiative is to research and identify the technical basis upon which the global implementation of XML can be standardized. The goal is to provide an open technical framework to enable XML to be utilized in a consistent and uniform manner for the exchange of Electronic Business data in application, application to person and person to application environments.  The scope of ebXML initiative is to develop and publish, in the public domain, relevant and open technical specifications in support of domestic and international EB exchanges. A primary objective of ebXML is to lower the barrier of entry to electronic business in order to facilitate trade, particularly with respect to small- and medium-sized enterprises (SMEs) and developing nations.


� (http://www.rosettanet.org/)--A consortium of computer makers, resellers, and users creating e-commerce standards for transaction-centered data exchanges using a standardized set of terms for product, partner, and transaction properties


� Organization for the Advancement of Structured Information Standards (OASIS) - � HYPERLINK http://www.oasis-open.org/ ��http://www.oasis-open.org/�--A Non-profit corporation dedicated to XML interoperability and conformance. Provides a framework for the development of standard XML languages for specific applications.


� XML.ORG (http://xml.org)--An industry web portal operated by OASIS, funded by a group of companies committed to establishing an open, distributed system for enabling the use of XML in electronic commerce and other industrial applications. XML.ORG is designed to provide a credible source of accurate, timely information about the application of XML in industrial and commercial settings and to serve as a reference repository for XML specifications such as vocabularies, DTDs, schemas, and namespaces.  XML produces an XML Catalog. The XML Catalog lists organizations known to be producing industry-specific or cross-industry XML Specifications. The XML Catalog is intended to evolve into the XML.ORG Registry & Repository for XML Schemas, DTDs and specifications.


� Data Interchange Standards Association (http://www.disa.org/)--A not-for-profit association, affiliated with the ANSI Accredited Standards Committee (ASC) X12 (http://www.x12.org/). Standards Committee X12 is comprised of government and industry members meeting for the purpose of creating USA EDI standards for submission to ANSI for subsequent approval and dissemination and for submission to the UN/ECE for approval and submission of UN/EDIFACT international standards.  X12 has established an XML Task Group to 1) facilitate the sharing of information and coordination of work between ebXML and X12 as well as between X12 and other XML groups, 2) coordinate educational awareness of XML to the X12 membership, 3) provide recommendations to X12 on how to proceed with XML and how it relates to EC/EDI. A work plan will be developed to create the path forward.


� United Nations/Electronic Data Interchange for Administration, Commerce and Transport (http://www.unece.org/trade/untdid/)--A set of internationally agreed standards, directories, and guidelines for the electronic interchange of structured data, and in particular that related to trade in goods and services between independent, computerized information systems. A work plan will be developed to create the path forward.


� The IETF has an RFC (2629) (� HYPERLINK http://www.cis.ohio-state.edu/htbin/rfc/rfc2629.html ��http://www.cis.ohio-state.edu/htbin/rfc/rfc2629.html�) that provides a technique for using XML as a source format for documents in the Internet-Drafts (I-Ds) and Request for Comments (RFC) series.


� TMF project


� If the network is considered as the database of record, it contains data such as available bandwidth, connectivity, performance parameters, utilization, fault, and security.  Management systems maintain their own form of metadata (information about data, assets/liabilities, objects) about the network; but they need middleware to mediate between the disparate schema used to store data in the network components and in the management systems.  XML is seen as the form of middleware used to exchange messages between the management systems that store the metadata and the data stored in the network.  Thus XML can be used as an enabling technology for management of distributed, disparate assets.


� GTE Laboratories paper on Event Correlation (GRACE) given at NOMS 2000 Session 19


� Eurescom project employing XML


� Universal Data Element Framework) www.udef.org
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