Considerations for Using XML for DLMS Implementation

Introduction

The Extensible Markup Language (XML) is receiving a great deal of interest in the Information Systems (IS) and Electronic Commerce (EC) communities.  This interest includes articles in professional journals and discussions and presentations during professional conferences. Within the electronic data interchange (EDI) community, interaction between EDI professionals and XML proponents is taking place on an ever-increasing basis.  XML combines the best features of both EDI and HyperText Markup Language (HTML).   XML, as a replacement for HTML, holds great promise for the World Wide Web.

But as with any new information system standard or product, each prospective XML adopter must both fully understand the technology and identify and evaluate key capability factors in deciding on if or how to adopt and implement the technology.

XML Background

 During much of the same time period that EDI emerged to exchange structured business transactions between disparate databases, efforts were underway to find ways to structure information contained in documents as a means of capturing, exchanging, and reusing data primarily intended for human use.  These efforts have taken many paths, with mixed results. The Standard Generalized Markup Language (International Organization for Standardization [ISO] standard 8879) is the most structured of these efforts.  SGML was envisioned for use in both on and off line electronic exchanges. 

However, adoption of SGML in the business community was slow for a number of reasons.  The subsequent development of the World Wide Web using HTML as its interchange language backbone afforded greater opportunities for human to machine data exchanges.  This was true despite the limitations inherent in HTML. From an application perspective the most significant of these limitations is the inability of HTML to interact with client-side databases without extensive proprietary code being developed.  Despite these limitations the explosive growth of the World Wide Web swept HTML along as the de facto tool of choice.


Recognizing the need to provide greater flexibility in data exchanges on the web, the World Wide Web Consortium (W3C) decided to create a new standard.  They have developed this standard from a subset of SGML.  The W3C and an increasing percentage of the Web developer community see this subset –XML – as the replacement for the HTML standard.  XML is much more robust than HTML in that it can be used to create a dynamic tagging structure to handle the content rich environment of the web in human to human and human to machine interaction.  XML also supports human-readable semantics that enable humans to visually read and manipulate the XML document.

XML is not a language, but a system for defining languages.  The XML construct is based on Document Type Definitions (DTD’s) and tags that together combine to identify the structure and content of a document. The DTD’s consist of a set of syntax rules that are essentially record layouts for the document.  The individual XML tags identify individual data elements and are equivalent to data dictionary descriptions. 

When XML documents use defined DTD’s and tags, and the DTD conforms to the receiver’s expected implementation, XML documents interact with client-side databases without the need for additional programming. This same adherence to pre-agreed upon structure means XML documents can also be used for database to database exchanges.  However, using XML in this fashion will require both development and agreement to a standard Document Object Model (DOM).  The DOM is essentially an application-programming interface (API) that will be used by HTML and XML.  The W3C has published a recommended level 1 DOM specification that can be used with any programming language in a wide variety of environments and applications.  However, acceptance of this level 1 DOM specification is yet to be seen.

Status of XML in the Commercial World
XML as a still emerging tool for web programmers, offers opportunities for structured and robust tagging for exchanging data between web forms and resident databases.  It also offers promise, once all major application developers, for database to database exchanges using Internet Protocols and backbone agree upon the DOM standard.  As such, major Internet and application software developers are rushing to endorse XML as the next step in web evolution.  Major software vendors of database products, web browsers and other software tools are beginning to adopt XML.  Netscape and Microsoft have announced plans to support XML.  The soon to be released Internet Explorer version 5.0 contains increased, but not full, XML support.  The latest version of Netscape (Netscape Communicator 4.5) also contains increased, but not full, XML support.

Oracle has embarked on incorporating XML in its product base.  Their commitment is illustrated in the core XML support being delivered in Oracle8i.  Oracle is working towards including XML capabilities in future releases of Oracle Developer, Oracle WebDB, Oracle Jdeveloper, AppServer, Tools, and packaged Applications. These efforts will assist developers in using XML and XML file type support for reading and writing application data as XML documents. This approach means a single solution for applications that will rely on both transactional data exchanges and intensive client server database access and review.  Oracle believes XML will allow for:

· Returning "Richer" XML Results from SQL Queries

· Querying the Full XML Document Hierarchy

·  Simplifying the Development of Applications that Process XML

· Customizing Reusable Enterprise Business Logic

· Managing and Sharing Tools and Data Warehouse Metadata

Other XML applications and servers are also beginning to appear on the market. XML based servers will act as a middle-tier link that integrates data from applications like SAP or Oracle with XML documents on-the-fly.  The server may also extract data from XML documents and update the backend application. XML document management systems are also beginning to find their way into the marketplace.   XML has not yet broadly penetrated in COTS application systems themselves, and it is hard to predict when they will.

XML standards are still emerging, and significant issues still require resolution.  Perhaps the most significant of these is determining non-proprietary tagging schemes (DTD’s) and the means to document and share them – in the way that DISA X12 does for EDI.

Background to EDI and DLMS


EDI was initiated in the late 1960s within the transportation industry.   From transportation it spread into many other industries including warehousing, groceries, and retail.  By the late 1970’s it had expanded to the point that the American National Standards Institute adopted it as a national standard.  The 1980’s saw exponential growth in commercial EDI implementations.  It is now in a stable and mature state.  It is thoroughly imbedded in most large companies with high computer-to-computer transaction volumes.  It is estimated that 95% of America’s Fortune 1000 firms use EDI.  EDI has been less successful in penetrating small to medium enterprises for a variety of reasons including a complex set-up process.  The early part of the 1990’s saw the Federal government begin a significant EDI implementation.  In industry EDI expansion continued, but at a slower pace, with new developments focusing on the web. However, the majority of these efforts concentrated on human-machine connections rather than computer-to-computer exchanges that EDI implementations centered on, and in a sense the two technologies have complemented one another

DLMS and EDI

The effort to replace MILSTRIP and the other DLSS with commercial EDI standards began in the late 1980’s.  Over a period of several years, more than 450 DLSS transactions were analyzed and mapped into EDI transaction sets.   DLMSO worked extensively with the X12 committee to develop X12 transaction sets (including the Requisition and the Material Due-in and Receipt).  Many new segments, data elements and codes were also created to meet DoD needs.    

The second step was to take the standards and write implementation conventions for them so that DoD programmers could map their ADP systems to and from the EDI formats.  More than 50 such implementation conventions were completed.   Other steps included revising all of the associated manuals and in the early 1990’s the Services and Agencies submitted more than 200 enhancements, of which approximately 100 are currently incorporated.  The extent of change in this transition is represented in the change of the name from DLSS to the Defense Logistics Management System (DLMS).

Like XML – EDI was originally a syntax, however EDI has had more than 20 years of commercial and government effort to develop business structures around the basic syntax.  We are ready to implement DLMS-EDI only as a result of a substantial body of work by many players to incorporate DoD logistics business rules into the X12 standards.  It has also included coordinating and writing specific implementation conventions, business procedures, manuals, and user documentation.

Implications of XML for DLMS implementation

XML and EDI

As stated above, like XML, the X12 EDI standards began as a generic tagging scheme.  However, over a 20 plus year period, business rules and processes have been applied to the X12 scheme in the form of the specific transaction sets and more specifically trading partner implementation conventions.  Similar effort would have to be applied to develop a comparable capability for XML to support specific business processes.

One alternative approach has been an effort initiated by the XML/EDI group working with the X12C subcommittee to generically map the X12 standards into an XML tagging mechanism.  This effort is on going. The current expectation is to have a set of rules that would assist in mapping X12 standard components to XML tags by the summer of 1999.

The XML/EDI group has also selected a few EDI transaction sets and mapped XML tags around them.   Doing this adds an additional layer of structure when combined with X12. This additional layer provides increased flexibility at a price of duplicative standardization requirements and additional bit-count.  To use XML for EDI, a new set of DTD’s and XML tags must be created that parallel the existing EDI standards.  These DTD’s and XML tags will need to be maintained by a “Standards Body” similar to the ANSI ASC X12 or UN/EDIFACT bodies. 

Alternatives for Incorporating XML into the DLMS

All technologies have a life-cycle.  EDI was a rapidly emerging technology beginning in the late 1970s and continuing into the 1980’s.  When EDI was first recommended for adoption in defense logistics in the late 1980’s rapid implementation (even over 5 years) would have facilitated significant process re-engineering in logistics.  Those opportunities still exist and can benefit the Department as it evaluates and develops emerging Internet technologies such as XML. 

Implementing DLMS/EDI will also make supply-logistics compatible with acquisition, transportation, finance and the other DoD functional areas that have already adopted EDI. More importantly, implementing DLMS/EDI will separate the application systems from the exchange format. This is a key step in process re-engineering, ADP systems evolution, and eventually adopting emerging standards such as XML.

There are several alternative means for adopting XML into the DLMS environment including:

1. Create DLMS XML mappings using the XML/EDI groups and X12C’s methodology for a generic mapping.  This approach would use the current DLMS EDI implementation conventions and the XML/EDI group’s generic mapping to create approximately 175 XML DTD’s.   DoD activities could then use these maps to program directly from their applications to the XML structure and back into the receiving application on the other side.


2. Create a complete XML standard for defense logistics.  This effort would be to take advantage of the intent of XML and similar languages to more efficiently use relational and object oriented database systems and emerging middle-ware products to move/transform data.  However, to develop true “DLMS” based object oriented/XML business models that reflected both DoD and commercial involvement is an effort greater than work already done to convert DLSS to DLMS documentation.


3. Parallel development.  Continue to pursue X12 development while beginning development of alternative 3. 

In evaluating these or other alternatives the following factors should be considered:

· The greatest problems that the Department faces in adopting any transition from the DLSS is the effort to develop unified and collaborative effort to modify so many systems spread throughout so many organizations.   The Department has been working on implementing EDI for 10 years and has yet to succeed.  Transition to another technology may set replacement of our proprietary saturated 80 card column records even further back.


· The DoD ADP systems and the associated business processes which currently exchange DLSS transactions – ICPs, depots, etc. are well suited to X12.  They are high volume, routine, and machine to machine oriented.  If the department can push its effort forward they would likely still get solid use of EDI for years. 


· As XML is not yet integrated into most commercial logistics systems, and X12 is. The Department’s goals of increasing the use of COTS systems and integrated 3rd party logistics support can probably best be met by EDI in the short term.

Summary

The DLSS needed to be replaced 10 years ago and they still need to be replaced today.  There has been tremendous work invested into DLMS/EDI by the department and the Services and Agencies.  It is ready to implement. It is a proven/reliable technology.  However, each passing year brings traditional EDI closer to the end of its life cycle.  


  XML clearly represents the direction of the future (XML, next generation XML, or another “standard”) the new technologies will integrate far more closely and easily than with database systems and future application tools than EDI.  As it relates to the web, which is immensely popular with broad-based appeal it an easier “sell.”  However, it should also be noted that most of the transaction volume in defense logistics is routine machine-to-machine exchanges 

Implementing XML now will bring us closer to the future, it will also require going backwards to re-design and document our data and business requirements into a set of technologies and tools that are still rapidly evolving.  There is a significant risk in this approach as the technology is still immature. JECPO must carefully weigh these choices.  

