Where is SQL Heading

Or

Does SQL Have a Competitor ?

XML (Extended markup Language) is now widely used as a platform for web based database access and applications.

It is seen as a standard for describing data in data exchange and shows signs of becoming a critical data management technology – it is the facilitator of cooperation between organizations.  Organisations exchange large amounts of data over networks in coordination of their activities.  This data must be able to be exchanged without any compromise to internal operation autonomy – which means that cooperation must accommodate different information architectures.                                      

If you look critically at data management you will see that there are 4 central ‘problems’. These are:



Data capture



Data storage



Data retrieval



Data exchange

SQL is the medium for data management of storage (data modelling ) and retrieval. You have heard of ‘embedded SQL’ where the database activities can be enclosed in a language such as Cobol (to go back in time),  C, C++ and Java to name a few.

What about the other 2 components - capture and exchange ?  Many years ago there appeared an engineering approach to the capture of data at its source and at the time the transaction(s) occurred – this was Source Data Automation.  The principle of data capture is simple – capture it once, accurately, completely, and at the lowest cost possible. 

There have been evolving methods of exchanging data – Electronic Data Interchange has been (and still is in many cases) the traditional standard for data exchange in large organizations.  

XML is another evolutionary stage or level as the data exchange standard for organizations. The size of an organization, or the information traffic volumes, or the ‘type of data representation’ is not seen to be a problem with the XML facility.

To understand the functionality of XML let’s go back a bit to the first of the ‘markup’ languages – SGML – Standard Generalised Markup Language. It was designed to reduce the cost and increase the efficiency of document management.

So what does a Markup language do ?  It embeds information about the text in the text message. Or you could say it defines the structure of documents.  The following gives some idea of what this means :

<cdliner> This uniquely creative collaboration between X and Y has  already resulted in two major albums- <cdtitle> New Generation</cdtitle><cdid> AB 1066></cdid> and <cdtitle> Swinging Monash</cdtitle><cdid> AB 1215</cdid.<cdliner>

This is a coded and managed message and is encapsulated between the opening <cdliner> and the closing <cdliner>.

Within this framework there are these components


<cdtitle> New Generation and then end of this message  </cdtitle

This is then followed by the ‘naming’ of  a cdid  <cdid> -  shown as AB 1066> and end of cdid shown as </cdid

Then there is a reference to another cdtitle  - <cdtitle> Swinging Monash with its end of data </cdtitle followed by the cdid    AB1215 and then end of cdid shown as </cdid. 

Notice that there is no cd title for the cdid AB 1215  and that the ‘end of cdid’ is </cdid.   Finally there is the end of message definition <cdliner>

So what we have here is a ‘description of message content with a clear ‘beginning’ and ‘ending’ of message. There is no room for confusion – the message is quite explicit. The message relates to what is known as a CD ‘liner’ which details the contents of a CD container. 

SGML was developed in 1986 and is an International Standard (ISO 8879 to be precise). It is hardware and software neutral and is ‘open systems’ software.

It has 3 major advantages:

1. Reuse. Information can be created once and reused many times. It could be used for instance to store critical documents (orders, invoices, contracts) and for alterations to be made to the ‘source’).

2. Flexibility.  SSGML documents can be published in any medium for a wide variety of users or viewers. The same document could be printed, shown on the Web if HTML or written to a storage device.

3. Revision.  SGML offers can provide much advanced control over revision and supports version control.

Let’s get back now to XML: It was designed for the purpose of making information self-describing.  It is used in the domains of electronic and mobile commerce (as of 2002/2003).  Its definition was completed in 1998 by the World Wide Web Consortium (W3C). It has the capability of being a language to generate languages, and is in fact a meta-language. (A language about languages). 

Successful data exchange between computers requires that the meaning of data can be ‘read into’ messages.  XML uses embedded tags to describe the data so that if the ‘document’ is an Order, then tags are embedded which would indicate for instance Order Number, date, customer, item, price and so on. A program or a browser can then interpret the incoming document and for instance convert automatically a price in American dollars to Australian dollars using the exchange rate as of the date and time appropriate.

There are some rules such as


XML is case sensitive


Elements must have a closing and ending tag


Element tags must obey XML naming conventions   ……

As an example <price>95.55</price indicates a price of 95.55 (in some currency).

Among the advantages of XML are

· Multiple formats from a single store document

· Hardware and software independence

· Capture once and exchange many times

· Less network congestion as the load shifts from a server to a browser for interpretation

· Searches are more precise and faster (the XML tags)

A document type definition (DTD) file can be attached to an XML document which informs an application how the tags are to be interpreted. 

Now, back to the main topic – how does this affect SQL ?

There is a language developed for running queries against XML-tagged documents in files and databases. Databases initially manage structured data, and have a query language to query the database content. 

This language is currently known as XQuery and was developed under a specification published by the W3C (World Wide Web Consortium) to address the difficulty which SQL had in querying XML documents. SQL was designed for querying relational data.

SQL works well and efficiently with XML data when there is a positive mapping between SQL tables and XML documents.  But you need to appreciate that some (perhaps many) documents do not live in SQL databases. It is quite common for XML content to be preprocessed (distilled is the term) prior to having the applicable content inserted into an SQL database.  This is neither unusual nor restrictive as with structured relational database design, only the content of external content which is required in the database is actually the content of the database.

XML documents are hierarchical or tree structured. As you have read, they are self describing as they consist of content and markup (see the previous example of the CD Liners). 

In a relational database, individual rows do not contain attribute (column) names or datatypes because that information is in the system catalogue tables.

The XML model provides for schemas which are external to the content to describe names and type information.  And because XML documents contain embedded tags which label the content, it is possible to process XML documents without schemas. 

However, there is a major difference in that whereas SQL does not require order in storing and querying data, XML is dependent on order – and the nesting and storing or elements in a document must be preserved in XML documents. Many queries against documents require positional logic for navigation to the correct node in a document tree. Therefore, it is essential that in the shredding of documents and mapping of them to columns, it is necessary to store information about the document structure.

Other requirements for XML document queries include pattern matching, calculations, expressions, functions and working with namespaces and schemas.

In 1998, W3C held a workshop to discuss and rationalise  proposals for querying XML. In 1999 the XML Query Working Group was chartered. This groups includes people who have been involved with query language design, query optimization, and the SQL standards. (IBM, AT&T, Bell, Microsoft, Oracle and others).  In early 2003, the group produced a working draft of the XQuery specification for public review. 

Some Working Details:

In XQuery, there are a number of query expressions, element constructors, FOR, LET, WHERE, RETURN, expressions involving operators and function calls, and quantified type-checking and path expressions.  Some XQuery expressions evaluate to simple node values (strings and numbers).  Queries can also evaluate to sequences of nodes and simple values. 

The result of an XQuery is an instance of the XML Query Data Model. XQuery (as you would expect) uses XML schema types (see previous) and offers static typing at compile time and dynamic typing at run time. There are also ‘primitive’ and derived types.

XQuery does not conform to SQL conventions – for instance, SQL has no concept of nodes and does not navigate or store information based on node position in a tree. (This refers to the SQL command set operations not the B+Tree Index method). There is also a major difference in Update capability.

There are some similar concepts – Both XQuery and SQL provide keywords for Projection and Transformation operations – SQL Select and XQuery Return).

SQL, as you have experienced, supports joins between tables, and XQuery supports joins between multiple documents. 

XQuery supports (as does SQL) filtering with WHERE and sorting (at result table level) with ORDER BY. Both XQuery and SQL provide function calls and user-defined functions.

The XML Query Working Group has also produced a draft specification for XqueryX which is a syntax for expressing XQuery as XML.  This was done to simplify parsing and support operations such as queries on queries and transformations into new queries.  (similar to a view within a view in SQL). 

Oracle and IBM Activity.

Oracle offered text processing capability in Version 8i, and this has been enhanced in version 9i. It also included Binary and Character Large Object capability. However, this was at ‘data management’ level and the actual processing of the Blob or Clob data was executed outside the DBMS layer. For instance a spreadsheet could be stored in a database environment, but processing of the spreadsheet required it to be sent to the appropriate software package, and to be returned by the ‘external’ software. 

IBM, with their DB2 UDB Version 5, supported the management and query capability of rich data types.  IBM had instituted capabilities for text processing. XML is text, and IBM had developed DB2 Text Extender which provided a solution for managing, indexing, and querying XML document collections.  

In 2000, IBM provided the DB2 Text Extender with DB2 XML Extender and had developed an XML parser.  The XML Extender provides multiple alternatives for storing XML and in addition supports integration of XML documents with WebSphere MQ message queues.  (this did not happen overnight, but it did happen).

An interesting development was the release of XML for Tables – which provides an XML view of relational tables, and XQuery searches over those views.

XML for tables maps XQuery into SQL for database queries. It takes the output from the SQL queries and tags it to generate XML output. There is much dependence on Database stored procedures in this approach. 

Java and XQJ;

In June 2003, IBBM and Oracle were involved in developing a Java programming interface for XQuery, and in the development  of a specification for an XQuery API for Java. XQJ will enable Java developers to access databases in the same manner that JDBC enables Java developers to use SQL for data access. 

XQJ will define interfaces and classes which support queries against document collections or individual documents. There will be sharing with JDBC in the areas of transaction support, a connection-oriented interface, precompiled queries and parameter queries. 
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