CSV versus XML
This paper is to serve as a short briefing document that explicates the concerns that NRG as a market participant has in adopting an XML standard for settlement data over a standard CSV file format.  These concerns/issues are listed below, and then each briefly discussed in the paragraphs that follow.  It is the intent of this document to make others aware of potentially hidden, unrealized pitfalls that will impact business in a variety of ways if the XML format is adopted over CSV.

1. XML is a very poor choice for large raw numeric data transport & storage.

2. Adopting XML will require additional skill sets whether supported from within the business unit itself, by external contractors, or through existing IT departments.

3. The purchase or creation of additional tools, filters, and reporting mechanisms will be necessary to utilize the XML data in a meaningful way by the end user.

4. The average commercial business user will be significantly impacted by adopting XML over CSV.

5. XML processing creates a large overhead in processor usage.

6. Databases used to store XML are no longer used in the manner for which they were designed.

7. XML should only be employed where it brings a greater ratio of benefit and ease of use over other file formats. It is not a scripting language, nor the proper solution for all data & exchange needs. Hype is not a reason for adoption.  The bottom line is what demonstrable advantage can be proven that XML has over CSV.
XML is a very poor choice for large, raw numeric data transport & storage.

One of the largest cons of using XML for large amounts of data transport and storage is the size of the data.  XML documents can grow in size from 3 to 20 times the base set of actual data it encapsulates.  The reason for this is that each element of data requires a matching pair of description/structure tags.  
This size translates into significantly larger storage requirements for the data, both during interim processing, and long term storage.  This equates to money spent on additional storage space whether spent on file servers or databases.  The increased file sizes also demands  additional network bandwidth in the transmission both to and from origin and primary destination as well as data movement within the data owners company as it is copied, shared, utilized on individual workstations, etc.

Adopting XML will require additional skill sets whether supported from within the business unit itself, by external contractors, or by existing IT departments.
Working with and being able to understand, structure, analyze, and sometimes fix XML based documents requires a knowledge set that most business units and IT departments do not have at all or are possessed in a limited fashion.  This means that money and time must be spent on either acquiring those skills through an education/training process or resorting to new hires.  
An XML document is merely a text file (like CSV) constructed in a specific hierarchical fashion.  It is not a programming language, or an application.  By itself, it is text based data.  To be used, it must be imported, parsed, verified, manipulated, exported, by additional applications, converters, etc. to be presented and used within normal business functions/settlements.  This is especially true if the data has errors, malformed tags, or other issues that prevents the aforementioned application layers from transforming the XML encapsulated data into a usable end state, requiring human intervention.  This process is further complicated by the inherent structure of XML.

The purchase or creation of additional tools, filters, and reporting mechanisms will be necessary to utilize the XML data in a meaningful way by the end user.
Even if the proper skill set exists within a company’s business unit as well as IT support organization (whether internal or external), the implementation of XML over CSV will demand either the internal creation of, or external purchase of new tools to convert/filter/parse the XML encapsulated data.  Most applications currently used for reporting, analysis, graphing, validation, etc. are not natively XML aware, or are difficult to use and NOT designed to handle large XML files as such is likely to encountered with settlement data.  In addition, most import/transformation tools that have some form of XML capability, will require the creation of transformation rules, DTD/schema files, etc. to function properly.

The impact of adopting XML over CSV has an even greater impact if currently used tools, reports, and settlement programs have been developed in house.  They will require heavy modification, which adds time, money, testing, and the use of personnel time on both the business side as well as IT.  In the case of CSV, almost all commercial applications feature support for CSV files.  This is also true of in-house applications, since the long established & proven use of the CSV format has inherently driven the inclusion of this capacity into said tools, reports, and applications.

The average commercial business user will be significantly impacted by adopting XML over CSV.
Along the same concerns as stated in the previous paragraph, it should be pointed out that current “staple” applications depended upon and used heavily by business, will either not readily or intuitively work with XML as CSV does.  The user will have to be educated in their use, performing import/export transformation tasks, and how to deal with corrupt data.  This translates into cost in time, money, and frustration as well as job inefficiency for the average end business user.  The CSV data format is and has long been understood by the average end user.  It is easily manipulated/employed in terms of importing/exporting, data transformation, repair, and flexibility in multiple application use, making optimum use of existing tools and end user knowledge and skills to utilize data.
It should be pointed out that ERCOT, when considering the adoption of any idea, protocol, or method that will directly impact market participants, be cognizant of the lowest common denominator in regard to the smaller QSE’s infrastructure and financial ability to make sweeping changes to their systems to meet market compliance.  ERCOT must be careful not to implement any feature that might impose detrimental costs to smaller market participants, thereby pushing them out of the market by the end design of the systems originally designed to, in theory, help them.
XML creates a large overhead in processor usage.
Another major drawback to the usage of large XML documents is the costs in processor usage and memory requirements.  As mentioned prior, XML files can grow to very large sizes.  This is problematic in that MOST of the ways in which XML is processed, requires that the entire data set reside in computer memory at once while being verified, parsed, transformed, and exported/mapped for use.  This will mean that either additional servers may be required to process the XML, or at the very least memory be increased on current servers to handle the XML data memory requirements.  For many infrastructures, servers will already be at or close to maximum memory capacity or not be upgradeable to a level where they would be able to handle the requirements needed for intensive XML processing AND maintain other current running functions and programs. 
XML can also be VERY processor intensive throughout the processing cycle.  Many current servers CPU capacity will not be able to accommodate these additional loads, dictating either additional hardware purchases, or upgrades as well as the associated licensing & maintenance costs.  
For machines that might have the memory and processor capacity, the overhead that this type of processing requires will often slow other concurrent running tasks down considerably, resulting in sluggish performance, impacting other applications being hosted on the same machine. 
If transactional data is in the XML format and handled many times throughout the day and cannot wait until “off-hours” processing, the delays and performance hits encountered may well be prohibitive from utilizing current machines and demand dedicated servers for those processes.

Since CSV files do not carry a comparative large bulk size they do not have need of special parsing engines, transformation rules, etc.   In fact, there is very little incremental load to most servers or end user machines in handling them for data purposes since the data may be “streamed” in for processing, versus fully loading into memory for processing to occur.

Another impact that needs to be noted is that many functions currently performed on laptops and workstation computers with CSV files, will not be able to be performed with large XML files due to processor and memory requirements generally associated with this type of processing.
Databases used to store XML are no longer used in the manner for which they were designed.
Unless all of the aforementioned transformations and parsing programs and filters are applied to the data to allow its storage into an RDMS system, the XML files are stored as “blobs” or some equivalent for storage.  
Using database servers for this purpose turns them into overly expensive file servers instead of data management systems.  Additional steps are also generally employed prior to their storage such as “compressing” the files to try and negate the large growth that the XML format has incurred on the data.  This adds steps of complexity to extract the data at a later time for database queries, audit purposes, and data verification/edit.  This too means programmatic changes, time delays, processing overhead, personnel labor etc. on an ongoing basis.

One of the greatest disadvantages in this scenario is that the data structure resides in and is driven by the XML, not the database itself.  XML files present data in a hierarchical tree style fashion, where as databases work with data in a relational manner – a mode which has proven to be far more powerful and easy to manipulate/query than working with XML files themselves.  

Finally, if one is going to transform and import the XML data directly into the database itself as relational data to be able to utilize relational queries and commonly available/owned/used RDBMS tools, then the data is being stored twice, in two different manners, to achieve what could be done with a simple import of small CSV files.  Note: - CSV files can be made to reflect the relational structure of the database, whereas MOST existing tools cannot efficiently search, relate, and analyze the hierarchal data types as readily.

XML should only be employed where it brings a greater ratio of benefit and ease of use over other file formats. It is not a scripting language, nor the proper solution for all data & exchange needs. Hype is not a reason for adoption.  The decision to chose a file format should be based on demonstrable BENEFIT – period.  Benefits from cost savings, efficiency, ease of use, flexibility, and maturity should be the final determinants.  With all things considered, CSV is a clear choice for settlement data extracts.
Though XML does have its place and use, data formats, just like tools or systems, should be considered on their merit of benefit to cost/ease of use ratio and total ROI.  Considering XML for the transport, storage, and manipulation of large amounts of transactional numeric data carries far more cons than pros.  
CSV files are a time tested and are a generally implemented solution for data transport and transformation worldwide.  Most systems, tools, and users are familiar with this format, and it is efficient in its data storage size requirements, being easily processed allowing for both server and desktop usage of the files.
XML, should not be adopted because of it popularity in “buzz-word” vocabulary or because of technological hype.  Business should drive IT decisions, not the other way around.  An informed and carefully thought out adoption needs to be made.  
XML has many useful functions, and should be applied where it is the appropriate solution, but not implemented when other more effective, easy to use, already understood, and time tested/accepted formats such as CSV offers itself as the right and more expedient format to adopt.
Comments/Questions may be addressed to 

Pat.Guy@NRGEnergy.com

