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I. Background
The Settlements and Data Aggregation Working Group is making recommendations to ERCOT related to Commercial Operations data extracts.  One recommendation is to provide some extracts in comma-separated-value (“CSV”) and eXtensible Markup Language (“XML”) allowing the Market Participant the ability to schedule the format that fits their individual company needs and limits the impact on Market Participant resources.  CSV and XML are a time tested import/export formats that have been adopted worldwide due to its use in industry standard applications like Microsoft Excel, Access and like programs.  XML is a standard format recommended by the World Wide Web Consortium.  Both formats are platform independent and are comprised of ASCII text.  This whitepaper describes the benefits and drawbacks of XML in some detail. Due to the change in market design, SDAWG recommends that both XML and CSV formats be supported for key settlement extracts.
II. Benefits to XML

a. Use in settlement statements and invoices; other ISOs – XML is used exclusively for ERCOT settlement statements and invoices.  Because many shadow settlement systems use one or both of these documents, XML is typically already supported by most shadow settlement systems.  XML is also used extensively in other ISOs.
b. Metadata support – An XML format can allow data to be formatted such, that its structure represents a more meaningful context for each data item.  Data about other data that are referred is known as metadata.  For instance, settlement formulas may be embedded into the XML data as metadata.  The relationships between formulas or calculations could be embedded as well.  XML also allows the data format and type to be embedded in the document.
c. Attributes of XML – An XML document may be formed in such a manner that an XML parser can determine the validity of the data contained in the file.  A well-formed document means that it follows all rules of the XML specification, such as tags that nest but do not overlap, open tags being paired with closed tags, and other standards of XML.  A valid XML document compiles with its associated DTD or XSD.  DTD and XSD documents are ways to describe the XML schema of a particular XML document to the parser.  XML parsers can easily check the integrity of XML documents to ensure that an XML document is both well-formed and valid.  Additionally, fields can be added over time without breaking the import process.  If an XML parser ignores the DTD, it can import only the fields it recognizes.  Finally, XML can allow for a hierarchical structure rather than having a requirement for multiple flat files.
d. Style Sheet Support – XML’s native support for style sheets makes it easy to use with web-based applications and displays. Using a style sheet (CSS or XSL), a web browser (such as Internet Explorer or Firefox) can read an XML file and display it in a way that is pleasing to the eye and easy to understand.  This could be a replacement for the client data reports that some Market Participants rely on in the zonal market.  Additionally, XML files can be used by both Excel 2003 and Excel 2007 to open XML files and display them in a readable way.  
e. Rapidly gaining popularity and usage –  Although XML is not appropriate for every project (determined by specific XML benefit/need), it is used extensively in the energy industry and other industries.  Many tools include native support for XML.  Microsoft Office 2007 files will be saved in an XML format, which will reduce office file sizes by around half.  New standards and technologies are being developed to support XML or that rely on XML, such as XQuery, web services, RSS and Atom, Ajax, and others.  As mentioned above, XML is used extensively in other ISOs, both for settlement data and other data.
f. Content Validation - XML file structures may be built such that both the data  and content may be checked through an XML parser, to ensure that it meets the market specification.  
g. Compression – XML and CSV, like all ASCII files, can be compressed from 3% to 10% of their original file size.
III. Drawbacks to XML

a. File size, overhead –. The advantages of the XML technology come at the cost of more space to send, store, and process the same data, compared to flat file formats such as CSV.  For instance, to store a record, CSV requires a comma after each field and a line break.  It sometimes uses quotes to identify a text data type.  XML, on the other hand, wraps each field in tags to identify the field name, and wraps the record in a tag as well.  Sometimes, the data type is explicitly declared.  The length of the field names can have a significant impact on the file size.  If <start_date> must be at the beginning of each start date field, and </start_date> ends each record, it would require 25 more ASCII characters than a CSV file to send that field, per record.  
b.  Not able to use existing file-loaders – Many Market Participants have existing file processors as well as report/data imports that would have to be re-written or modified at some expense to each market participant that has created, or purchased such tools that do not already have XML capabilties.
c. Desktop Software Costs – Additional software may be needed on business users desktops to be able to parse the XML using DTD’s or XSD’s.  Most companies already have Excel on their desktops and would therefore not incur any additional licensing or support costs by offering both XML and CSV formats.

d. Training Costs – Most business users can open up a CSV file with Excel and can easily view the data.  Business users would need to receive additional training on reading XML utilizing XSD and/or XSLT. 

