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By: Mayank Gandhi

To develop the following report I met with Professor Jayvel Shanmugasundaram and Mr. Chavdar Botev, a Phd student working on the Quark TexQuery System.

What is Quark?

Project Homepage: http://www.cs.cornell.edu/database/Quark/

Quark is an innovate DBMS which is based on Xquery, an XML based query language. Though Xquery is very basic but it does provide a strong framework over which TeXQuery an extension is been employed. Quark explores a much tighter integration (or unification) of database systems and information retrieval systems. 

“Quark is a novel system architecture that allows users to issue complex structured queries and ranked keyword search queries over any mix of structured, unstructured, and semi-structured data. In keeping with the goal of a unified data management system,  using XML (eXtensible Markup Language) as the underlying data model because it is flexible enough to represent structured, unstructured and semi-structured data.” 6

Components

TeXQuery

       Project Homepage: http://www.cs.cornell.edu/database/TeXQuery/


TeXQuery is a powerful full-text search extension to XQuery, which provides a rich set of fully composable full-text search primitives, such as Boolean connectives, phrase matching, proximity distance, stemming and thesauri. TeXQuery also enables users to seamlessly query over both structured and full-text data by embedding TeXQuery primitives in XQuery, and vice versa. TeXQuery supports a flexible scoring construct that can be used to score query results based on full-text predicates. 7


It's important to note that TeXQuery is an advanced extension to Xquery (which is very basic in features) as it provides some nifty techniques which might be of our use. It supports expressions like:

FTContainsExpr, FTScoreExpr, FTSelection, FTContextModifiers, etc

Sample queries:

Basic boolean keyword search:

getDocument("inex/tk/2002/volume-m.xml")//article/fm//atl


[. ftcontains (("database" || "digital library") && "design") ordered]

Same sentence matching

getDocument("fttf/sample.xml")/books/book//chapter

[.  ftcontains  ("user" && "would" && "know" && "step") same sentence]

To advanced iterative scored results

for $elem in getDocument("inex/tk/2002/volume-m.xml")//article/fm//kwd

let $score := $elem ftscore "database" weight 0.4 || "databases" weight 0.3

where $score > 0

order by $score descending

return <result score="{$score}">

         {$elem}

       </result>

The system can support various features. A detailed paper exists, whose link is available in the references section. Though, the team was not very confident about the scoring system currently in place and suggested more work on that front would be needed.

Input => XML


Support for a simple dump and store of any XML data exists, which in our case (HTML) should ideally work without much modification. Though, Chavdar wanted to have a look at some sample data before he could commit the compatibility currently available.

XRANK


XRANK system is designed to handle the novel features of XML keyword search. The experimental results show that XRANK offers both space and performance benefits when compared with existing approaches. An interesting feature of XRANK is that it naturally generalizes a hyperlink based HTML search engine such as Google. XRANK can thus be used to query a mix of HTML and XML documents. 4

How is it useful to us?

File System


File System level access to the data stored is possible as per the current roadmap of the project. One team member (Fang Yang) is currently writing a Linux Wrapper, though a similar version for Windows is not currently planned but the team didn't rule out its possibility. 


As per the Researcher Preference Report Part I, it was evident that researchers were interested in having direct access to the data apart from the interface we would offer. Therefore keeping that in mind this feature addition to the DBMS will basically serve to our good, thereby reducing our implementation time.

XML Structure supports Binary Formats


The system supports XML input which is very useful for us. The data available to us contains files apart from HTML, these might be needed to be stored, therefore to dump for example an Image or a PDF file, we just need to dump its binary equivalent using XML (this is relatively easy task and an automated script for it can be written easily).

Tree Structure


The data would be arranged a format resembling a tree, where the domain name could be stored as identifying node, for example:


domain1

-- index.html => http://www.domain1.com/index.html
-- anotherpage.html => http://www.domain.com/anotherpage.html

domain2

-- ...

This structure can be multilevel. This would enable us fast and more visually searchable data. With the huge amount of data we will be dealing with, this structural output will only be an added aid for us.

Large data size supports


According to the team, Quark has been tested moderately with large sizes of data and should perform similarly data ranging in terabytes. Though this can soon be identified will implementing our current cornell.edu sample dataset.

Efficient Performance


As the system employs Xquery as the base system, the Input and querying is relatively very efficient.

Extensive Querying mechanism


As discussed above TeXQuery is powerful will definitely aid our working process.

Current Status:


Well, here is where the party is somewhat spoiled, the system is great and would be a great tool to employ but it is nowhere near a stage to be in a packaged format. The demo I saw had a relatively crude interface though completely functional.

Querying


It is more or less implemented as per projected plans for TeXQuery are in placee; though some features like true Scoring, etc are being worked out.

Overall Structure


It is not a packaged product as yet but having said that core components of the system are in place and are in being constantly updated.

Possible Test implementation


Chavdar seemed interested in working out the details for testing. Team of Nurwati and Ari are working on providing sample data to him, so if need be modifications can be made.

Conclusion:

The Quark Team seemed very excited on the interest from us (Web Research Infrastructure), as it would provide relative testing grounds for the system. My personal grading to the system is quite high; it is something we need, though immediate availability is in doubt.
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