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XML: A NEW ENVIRONMENT FOR OPEN AND DISTANCE LEARNING Ivan Madjarov Programming and Computer System Applications Technical University of Sofia, BULGARIA [email protected] 1. XML is a Standard XML provides a standard way to tag or mark up information, such as student data and course material, so that it is easy to read and exchange. Among its many uses, XML helps electronic learning teachers develop applications faster, reuse course content more easily, and smooth data exchange between the Web-based courseware, or content, and the learning management system, which is the student administration system. [1] One of the chief strengths of Extensible Markup Language (XML) is its flexibility. Instead of having to rewrite content for different formats, electronic learning teachers can use XML to separate content from the way it is presented. That allows them to repurpose the content and makes tailoring courses for specific audiences easier and faster. 2. The markup concept The core idea of the markup concept is to separate the three aspects of a document: [2] Structure, i.e. the information on the different parts of a document and the roles they play; Content, i.e. the information conveyed by a certain part of a document of a specific structure; Representation, i.e. the physical (graphical or multimedia) form in which the document is presented to its reader. The decision on the structure of a document can be made without providing document contents at the same time, relating a document instance with its template in the same way as an object is related to the definition of its class. 3. Structure for Computer Based Education Structure, as the third independent element of a document, can be prepared by an according specialist. In case of a book – a well familiar document – this structure is widely known. A pedagogical document, however, even if it is a book, consists of a much richer structure, not sufficiently explicit in the traditional structure of a book. In mathematics, there a motivations, definitions, theorems, proofs, corollaries, lemmas, examples, exercises, hint to the exercises and solutions to the exercises. In medicine, there is the patient history, the health background of the family, the diagnosis, possible differential diagnoses, the therapy, contraindications to certain therapies and more. The specialist teaching a certain subject has
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developed an approach to this structuring, highly dependent on the field he teaches and expression of his personal teaching style. 4. XML and Databases An XML document is a database only in the strictest sense of the term [3]. That is, it is a collection of data. In many ways, this makes it no different from any other file -- after all, all files contain data of some sort. As a "database" format, XML has some advantages. For example, it is self-describing (the markup describes the structure and type names of the data, although not the semantics), it is portable (Unicode), and it can describe data in tree or graph structures. It also has some disadvantages. For example, it is verbose and access to the data is slow due to parsing and text conversion. XML provides many of the things found in databases: storage (XML documents), schemas (DTDs, XML schema languages), query languages (XQuery, XPath, XQL, XML-QL, QUILT, etc.), programming interfaces (SAX, DOM, JDOM), and so on. On the minus side, it lacks many of the things found in real databases: efficient storage, indexes, security, transactions and data integrity, multi-user access, triggers, queries across multiple documents, and so on. If a Web site is built from a number of teach-oriented XML documents, it is not only good to manage the site, but is better to provide a way for students to search its contents. The documents are likely to have a less regular structure and things such as entity usage are probably important, because they are a fundamental part of how the documents are structured. In this case, the better solution is a product like a native XML database or a content management system. This will allow preserving physical document structure, supporting document-level transactions, and executing queries in an XML query language. 5. XML Documents Categories XML documents fall into two broad categories: data-centric and document-centric: Datacentric documents are those where XML is used as a data transport. They include formative assessment questioning, and/or scientific data. Their physical structure -- the order of sibling elements, whether data is stored in attributes or PCDATA-only elements, whether entities are used -- is often unimportant. A special case of data-centric documents is dynamic Web pages, such as online catalogs and link lists, which are constructed from known, regular sets of data. Document-centric documents are those in which XML is used for its SGML-like capabilities, such as in user's manuals, static Web pages, and learning materials. They are characterized by irregular structure and mixed content and their physical structure is important. To store and
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retrieve the data in data-centric documents, it is possible to use an XML-enabled database that is tuned for data storage, such as a relational or object-oriented database, and some sort of data transfer software. This may be built in to the database (in which case the database is said to be XML-enabled) or might be third-party middleware [3]. To store and retrieve documentcentric documents, it is possible to use a native XML database or content management system. Both of these are designed to store content fragments, such as procedures, chapters, and glossary entries, and may include document metadata, such as author names, revision dates, and document numbers. Content management systems generally have additional functionality, such as editors, version control, and workflow control. Although content management systems generally use a native XML database for storage, this is hidden from the user. The essential differences between the XML-structured data and the data model supported by the RDBMS products are: [4] XML
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Data in single hierarchical structure



Data in multiple tables



Nodes have element and/or attribute values



Cells have a single value



Elements can be nested



Atomic cell values



Elements are ordered



Row/Column order not defined



Schema optional



Schema required



Direct storage/retrieval of simple docs
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Query with XML standards



Query with SQL retrofitted for XML



6. Storing and Retrieving Data In order to transfer data between XML documents and a database, it is necessary to map the XML document schema (DTD, XML Schema, etc.) to the database schema. The data transfer software is then built on top of this mapping. The software may use an XML query language (such as XPath, XQuery, or a proprietary language) or simply transfer data according to the mapping (the XML equivalent of SELECT * FROM Table). In the latter case, the structure of the document must exactly match the structure expected by the mapping. Since this is often not the case, products that use this strategy are often used with XSLT. That is, before transferring data to the database, the document is first transformed to the structure expected by the mapping; the data is then transferred. Similarly, after transferring data from the database, the resulting document is transformed to the structure needed by the application.
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7. Query Languages Many products transfer data directly according to the model on which they are built. Because the structure of the XML document is often different from the structure of the database, these products often include or are used with XSLT. This allows users to transform documents to the structure dictated by the model before transferring data to the database, as well as the reverse. Because XSLT processing can be expensive, some products also integrate a limited number of transformations into their mappings. The long term solution to this problem is the implementation of query languages that return XML. Currently most of these languages rely on SELECT statements embedded in templates. This situation is expected to change when XQuery is finalized, as major database vendors are already working on implementations. Unfortunately, almost all of XML query languages are read-only, so different means will be needed to insert, update, and delete data in the near term. 8. Storing Data in a Native XML Database There are several reasons to store data in XML documents in a native XML database. The first of these is when your data is semi-structured. That is, it has a regular structure, but that structure varies enough that mapping it to a relational database results in either a large number of columns with null values (which wastes space) or a large number of tables. Although semistructured data can be stored in object-oriented and hierarchical databases, you can also choose to store it in a native XML database in the form of an XML document. A second reason to store data in a native XML database is retrieval speed. Depending on how the native XML database physically stores data, it might be able to retrieve data much faster than a relational database. The reason for this is that some storage strategies used by native XML databases store entire documents together physically or use physical (rather than logical) pointers between the parts of the document. This allows the documents to be retrieved either without joins or with physical joins, both of which are faster than the logical joins used by relational databases. 9. Bibliography 1. Cheryl Gerber, XML : New formula for e-learning, Federal Computer Week, Jan. 2001. 2. Clemens H. Cap, XML goes to School: Markup for Computer Assisted and Teaching, EURODL 2000. 3. Bourret R., XML and Databases, http://www.rpbourret.com/xml/XMLAndDatabases.htm. 4. Champion M., Storing XML in Databases, EAI Journal, October, 2001.
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