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Introduction
The move from the analogue state to the digital state has forced governments to rethink the way they do business. Integration of public sector services has created an environment that requires a cooperative, government-wide approach to service delivery instead of each organization working as an almost discrete entity.

Decision makers at every level of state and local government have wrestled with the question of how to transfer information between systems. Hyper-Text Mark-up Language (HTML) initially was thought to be the answer, but it provides only part of the solution.  

The web today is based on HTML, and it is an effective tool for creating a “look” and “feel” for a portal. Unfortunately HTML falls short because it is unable to “tag” or label an object on one site so another site or system can recognize that same object. Enter eXtensible Mark-up Language, (XML).

XML provides a mechanism to label sets of data so they can be shared between systems. It is the underlying standard for systems communication and enables the transfer of data across agency lines. XML is already being used in many systems including cellular phones, palm pilots, and Windows applications. 

The purpose of this document is to provide an overview of XML and the potential benefits of its use in the e-government transformation. It was prepared by the XML Project Group, a sub-group of the Integrated Services and Portals Workgroup of the NECCC. XML standards are examined, analysis of its potential benefits provided, and a discussion of ways government agencies are currently using XML to exchange data is given. In the conclusion the NECCC makes a call to all government decision makers to include XML in their planning efforts to create a seamless government. 

What is XML?
XML is an open-standards-based technology, adopted by the World Wide Web Consortium (W3C), to enhance HTML for interchanging and processing data. Like HTML, XML is an abbreviated derivative of Standard Generalized Markup Language (SGML), the internationally agreed-upon standard meta-language. 
There are four principle components that enable XML applications to process an XML document:

· The XML Document

· Document Type Definitions (DTD) or Schemas

· Processors and Parsers

· Style Sheets

The XML Document
The XML document is similar to an HTML document except that it contains custom tags. These tags are defined in a Document Type Definition (DTD). Following is a simple “business card” XML document:

<business_card>


<name>



<first_name>Bob</firstname>



<middle_int>B</middle_int>



<last_name>Trout</last_name>


</name>

           <title>STAC Guy</title>

           <contact_mathods>



<phone>512-555-8160</phone>



<fax>512-555-4759</fax>



<e_mail>bob.trout@stac.state.tx.us</e_mail>

</contact_methods>


</business_card>

Document Type Definition
A DTD is where a set of custom tags, and attributes are defined. These are the rules that define and dictate how the custom tags relate to one another and how they can be used in the XML Document. The DTD for the preceding business card example may look something like this:

<!ELEMENT business_card(name, title, contact_methods)>

<!ELEMENT name(first_name, middle_int, last_name)>

<!ELEMENT fist_name (#PCDATA)>

<!ELEMENT middle_int (#PCDATA)>

<!ELEMENT last_name (#PCDATA)>

<!ELEMENT title (#PCDATA)>

<!ELEMENT contact_methods(phone, fax, e_mail)>

<!ELEMENT phone (#PCDATA)>

<!ELEMENT fax (#PCDATA)>

<!ELEMENT e_mail (#PCDATA)>

DTDs can be either attached to the XML document or maintained in a specific location, such as a unique directory on a web server. If the location and syntax of these DTDs is agreed upon and shared by multiple partners, then this repository is known as a Namespace.

A Namespace is a method of identifying custom tags to avoid conflict. Namespaces provide the mechanics to identify that certain tags are associated with a particular entity and provide a standard way in which multiple entities can reduce naming conflicts.

Processors and Parsers
The XML processor, usually embedded in the application used to view the XML document, checks to make sure the XML file or document follows all the rules defined in the DTDs. This means the document has only one root element, all tags have matching start and closing tags, and there is no overlapping of tags.  

The parser is responsible for reading the XML document and creating its document tree.  This tree is a hierarchical structure of the content of the XML document and is once again defined in the DTD. 

Style Sheets
A style sheet is used to read the XML document and then associate the custom tags with particular display or presentation properties.  

Following is a graphic representation of what an individual experiences using a web browser to review an XML document:
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Step 1: The user requests an XML document

Step 2: The server hosting the XML document returns it to the user.

Step 3: Once the user has the XML document the DTDs are checked. The DTDs may be     

            attached to the XML document or may be hosted in a defined Namespace.  

Step 4: If the DTD resides in a Namespace it is retrieved. With the DTD the processor 

checks the document to make sure the XML is well formed and the parses are in

the document. The browser does all of this without user intervention.

Step 5: If the document is well formed a Style Sheet is used to present the XML    

document’s content to the user. The results are what is displayed in the user’s 

browser.

The Standards
The leading standards body on XML is the World Wide Web Consortium (W3C), which recommended XML version 1.0 in February 1998. Since then several initiatives to drive XML have emerged. RosettaNet, a global consortium dedicated to promoting open and common business processes, has defined a standard vocabulary to promote the inter-company exchange of data in the computer and electronics industry. CommerceNet eCo working group is developing a common XML framework to ensure interoperability across operating environments and across multiple industry standards. ASC, X12 XML/EDI group initiatives and UN/EDIFACT’s simple EDI are working to adapt existing EDI standards to XML.

XML Standards:
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XML NameSpace

Namespace

Recommendation

Prevents overlap of names used by different software

SML Linking Language

Xlink

Working Draft

Flexible document link

Extensible Stylesheet Language

XSL

Working Draft

Flexible document processing

XSL Transformations

XSLT

Working Draft

Easy transformation of XML content 

XML Schema

N/A

Working Draft

FPML

FPML

Production

New XML based standard being developed to enable e-commerce in 

the financial derivatives sector

Biztalk

Microsoft led XML

Production

A Microsoft led effort to develop a set of guidelines for how to 

publish schemas in XML and how to use XML messages to 

integrate software programs together.

ebXML

Draft requirement

New general business standard being developed by the United 

Nations and Oasis consortium.  The primary objective of ebXML is 

to lower the barrier of entry to electronic business in order to 

facilitate trade

XEDI

Production

This standard encapsulates traditional X12 and EDIFACT 

transactions in SML.  Developed by the XEDI organization

EML/EDI

Under Development

Another Standard that encapsulates X12 and EDIFACT transactions 

in XML.  XML/EDI Group is developing this standard.


Current Government Uses of XML
Early collaborative projects already point to XML as “the next standard” for governmental information sharing. The enactment of the Health Insurance Portability and Accountability Act of 1996 (HIPAA) has led to vigorous activity within the health-care community to develop XML standards that will provide for improved portability and availability of group health coverage.  Efforts to comply with HIPAA guidelines led to the formation of the Workgroup for Electronic Data Interchange (WEDI) <http://www.wedi.org>, a non-profit coalition including governmental, non-profit, and private-sector participants.

WEDI has organized an Emerging Technologies committee that has made XML one of its major initiatives. The committee issued a statement declaring, “The use of Web-based technologies to provide a universal access point for aggregating data from disparate systems seems a foregone conclusion.  XML’s ability to facilitate the exchange of information between systems, coupled with the emerging applications to process XML documents on the server, make it the obvious choice as the back-end framework for healthcare information systems.”
 

NASIRE, in its 1999 report, “Toward National Sharing of Governmental Information,” pointed to XML as a promising open standard for sharing dynamic structured information (i.e., dynamic documents) as a part of inter-agency or intergovernmental transactions. NASIRE states:

The recent standardization of XML provides a robust extensible encapsulation method superior to any now in use; what is still lacking is widespread knowledge about and adoption of the new standard, both for ‘new-start’ sharing applications and re-work of existing applications.  The development of document specifications for sharing requires substantial work at the national level…and then large amounts of painstaking work to complete the library of sharing documents.

That report was the result of a partnership between NASIRE and the U.S. Department of Justice (DOJ), Office of Justice Programs (OJP) and can be downloaded for free at http://www.nasire.org/hotissues/justice.

The justice community, with its history of nationwide – and even worldwide – information sharing, has already begun the painstaking task of developing shared XML documents. Legal XML (http://www.legalxml.org), a national non-profit organization founded in 1998, is comprised of volunteer members from private industry, non-profit organizations, government and academia. The mission of Legal XML is to develop open, non-proprietary technical standards for legal documents and related applications. The group has established numerous discipline-specific working groups (e.g., courts http://www.courtxml.org) and an Integrated Justice Working Group (IJWG) to facilitate information sharing across the justice system.

The IJWG has as its stated mission:

…to identify and define the DTDs (document type definitions) for documents exchanged between courts, justice agencies, and key stakeholder agencies and organizations throughout the justice enterprise. The Integrated Justice Work Group will develop open, non-proprietary XML markup and related electronic interchange standards for documents routinely exchanged between federal, state, and local organizations in the justice environment.

Much of LegalXML’s document development process will likely complement work being done by SEARCH, the National Consortium for Justice Information and Statistics (http://www.search.org), which is compiling justice information “exchange points” as part of its ongoing integrated justice efforts. The exchange point study reports that:

Agencies need to share critical information at key decision points throughout the justice process. Justice agencies conduct a series of what are essentially conversations at these key decision points in the justice process…

At arrest, for example, the arresting agency typically sends certain information regarding the arrestee to the state criminal history records repository (for example, name, age, sex, race, driver’s license number, electronic image of the arrestee’s fingerprints, arrest charge information, etc.) to record the arrest transaction in the instant case…Every state, and to a lesser extent each jurisdiction within each state, is free, within certain constitutional and statutory boundaries, to construct and define their information exchange processes.  Accordingly, there is considerable variation throughout the nation…Notwithstanding these and other variations, there appears to be significant consistency on key dimensions of information exchange – conversations – in justice processing throughout the nation.

Every discipline of government could identify such conversations, both across agencies and between the local, state and federal levels. The federal government has begun investigating the potential uses of XML for enterprise-wide interoperability through the Federal CIO Council’s XML Working Group. The council announced the formation of the group, which works under its Enterprise Interoperability and Emerging Information Technology Committee (EIEITC), saying, “eXtensible Markup Language (XML) embodies the potential to alleviate many of the interoperability problems associated with the sharing of data within and across organizations.”  The working group will undertake four activities: (1) Identify pertinent standards and best practices; (2) Establish partnerships with industry and public interest groups; (3) Establish partnerships with governmental communities of interest; and (4) Education and outreach.

The time has come for governmental entities and their related IT associations to aggressively pursue enterprise-wide XML DTDs for information exchange. They should consider opportunities to plug into existing private-sector efforts such as the HR-XML Consortium (http://www.hr-xml.org/), a national, non-profit organization seeking “an e-commerce framework for human resources.” This consortium offers a free membership to non-profits, which includes participation in technical working groups and voting rights.

Applying XML within government can yield greater benefits if government agencies inventory common horizontal and vertical data-exchange “conversations” and agree to standard DTDs. Public-private partnership can promote the development of XML-enabled software that supports the predominant document formats, saving governments from endless custom scripting to map variant DTDs to local standards. 

Smart Portals in e-Government 

"Smart Portals" will use XML to change the way governments manage and transfer their "business" information Portals are a virtual meeting place for a community of businesses and entities and a complementary community of customers. HTML helped build first level portals which guide site visitors to information in an intuitive fashion. XML will create Smart Portals that aggregate and customize data across the web for presentation to the smart portal visitor

Agents interact with the user and various “information marketplaces” to search for information described through meta-tags.  Intelligent, mobile software agents can perform such "human" tasks as searching, querying, and negotiating, and can also extend their own capabilities by cooperating in various ways with other mediator agents to obtain additional search strategies. The objective in blending Agents and XML for Smart Portals is to develop new technologies that inter-operate with the old technologies for file manipulation, text processing, etc. An XML repository may contain one or more glossaries, each designed for use in a specific functional area. The repository would also include the DTDs, schema, stylesheets, code sets and pre-programmed components that applications can use to ensure consistency and maintainability of shared definitions and processes. The XML repository must be designed to accommodate accessibility requirements for both manual access (ADA requirements) and automated systems using standard application program interfaces. Repositories maintain data to enhance security and version control. For example: transactions executed in the health-care community must be able to identify what, which version, and when information was obtained from an XML repository. 

The Federal CIO Council’s XML Working Group is currently evaluating the requirements for a government XML repository, and has estimated development cost at between $1-2 million, with annual maintenance cost of $1million.

The potential benefits of using XML are: 

(     Provide for self-described transactions; 

· Enhance workflow and document management functions; 

· Interface with legacy systems; 

· Reiterate the use of object-based documents; 

· Concurrently provide object attributes and methods; 

· Create a semantic web application rather than "batch" transactions;

· Ease of implementation; 
· Acceptance by a number of vendors and partners; 
· Provide e-government initiatives the path to move to a document-centric environment.
Document-centric environment
On the Internet electronic document-based management systems are integrating with relational database management systems (RDBMS). Middleware technology and Universal Servers are combining fielded data with full text-based subsystems; database systems and document-oriented tools are supplementing each other and providing the end users with new paradigms for working with documents. Portal applications will use built-in web browser functions as their front-ends, so that developers will not need to write individual screens to view transactions such as an invoice or welfare record, but instead will use the integrated browser, which will intelligently "know" how to adapt for the transaction. State services, local governments and national e-commerce alliances need to collectively define DTDs for specific sectors and government services. 

Conclusion
For decades IT professionals have recognized the distinction between the interoperability of hardware and software and the thornier problem related to the meaningful exchange of information. Technical difficulties fall away while those issues that require collaboration between different interest groups remain intractable. One of the ways that hardware and software vendors have accelerated their ability to interoperate has been to agree on an intermediate standard. Companies can develop products with unique qualities and characteristics for a particular niche, but the standard provides a pathway for their customers to transport the data to a software package used by a supplier or business partner. 

Traditionally, databases have been custom built in silos, each reflecting the biases and peculiarities of its owner. Databases represent huge sunk costs for government. They also represent a barrier to sharing information because making changes can be very costly. Although XML is not a magic bullet, it affords the opportunity to overcome the barrier of rewriting proprietary databases. Electronic purchasing applications offer an excellent example of how XML is used. The suppliers, each of whom has a proprietary catalogue, agrees to an XML schema that allows an intermediary to aggregate the different catalogues and present them on the Web as a single purchasing resource for the industry. Some of the interest groups that have come together to develop a common intermediate standard for sharing information represent the following industries: banking, education, energy, healthcare and publishing.
 

The imperative to provide a more integrated approach to governing and services is on the lips of nearly every elected official. XML should be factored into governments’ plans for seamless government.
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