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BACKGROUND

• Variety of data sources
– Flat files (CSV, TSV, fixed format,…)
– RDBMS (PostgreSQL, Access, etc…)
– Spread sheet (Excel,…)
– Webpage (HTML, CGI,…)

• DandD project
– DandD instance

– XML document describing data and its attributes
– DandD client-server system (Yokouchi and Shibata 2004)

– Integrate different data sources
– Employ DandD Instance as an intermediate entity

– DandDEditor (Yokouchi 2005)
– Create / Edit DandD instances
– Restricted in well organised data sources



TEXTILE PLOT ENVIRONMENT
(KUMASAKA AND SHIBATA 2007)

Previous features
Open DandD instance
Modify textile plots

Remove/replace columns, cases and 
observations
Add/Remove/Modify attributes
Re-organise data structure

Save DandD instance
Audit description of data analysis

New feature in 2008
Open various data sources

Extract tables embedded in data files or 
databases
Separate attributes from tables
Divide tables into a set of datavectors
Check consistency in datavectors

2007

2008

...



TARGET DATA SOURCES

Relational Databases
RDBMS

PostgreSQL, Access, MySQL
Oracle (not tested yet)

Data File
Flat file

Fixed format
Free format (CSV, TSV)

Non-flat file
Excel
HTML



STRATEGY



HTML 

Extract target <TABLE>s
1. Create DOM Tree

• DOM Level 1 (W3C 2008) 
• CyberNeko HTML Parser 1.9.6.1 (Clark 2008)

2. Find <TABLE>s 
3. Count the number of <TR> and <TD>
4. Select <TABLE>s which have a number of cells

Separate header from table body
1. Search <TBODY> and <THEAD>
2. Find disjoint sets of <TR>s
3. Measure dissimilarity between disjoint <TR>s
4. Using clustering algorithm

Merge <TABLE>s according to header information
Divide into datavectors and check consistency



EXTRACT TARGET <TABLE>S

<TR>: 1, <TD>: 1
Num of cells: 1

<TR>: 1, <TD>: 2
Num of cells: 2

<TR>: 21, <TD>: 9
Num of cells: 189

<TR>: 1, <TD>: 1
Num of cells: 1

http://rent.realestate.yahoo.co.jp/



SEPARATE HEADER FROM BODY: 
FIND DISJOINT SETS OF <TR>S

http://rent.realestate.yahoo.co.jp/



FIND DISJOINT SETS OF <TR>S: NESTED
BODY

http://www.athome.co.jp/



FIND DISJOINT SETS OF <TR>S: NESTED HEADER

http://www.athome.co.jp/



DISSIMILARITY MEASURE BETWEEN
DISJOINT <TR>S

TR

<TH> <TH> <TH>

text <A> text

text

TR

<TH> <TD> <TD>

null <A> text

text<IMG>

text text text text text

Additional Node Different Node

Count the number of differences



DISSIMILARITY MEASURE BETWEEN
DISJOINT <TR>S

TR

<TH> <TH> <TH>

text <A> text

text

TR

<TH> <TD> <TD>

null <A> text

text<IMG>

text text text text text

Text Node and Null Node



CLUSTERING ALGORITHM

http://chintai.homes.co.jp/
BodyHeader

Body

Header



MERGE <TABLE>S ACCORDING TO HEADER
INFORMATION

Same headers
Different bodies

http://www.athome.co.jp/



CHECK CONSISTENCY IN DATAVECTOR

Find Missing / Invalid
“NA”, “-”, “?”, “”, “.”, space, null

Estimate Data Type
Numeric (1.34, 12,000,…)

Check data range 
Double -> Measurement
Integer -> Ordinal Number
Non-negative Integer -> Count
{0, 1} -> Logical

Semi-numeric (2000yen, 5min,…)
1. Find pattern (e.g. “2,000 yen”, “3,000 yen”)
2. Separate value and unit (e.g. “2,000yen” -> “2,000”, “yen”)
3. Go to numeric

Character (Hiyoshi, Tsunashima,…)
Check repeated values -> Category; otherwise -> ID



EXCEL

Extract tables from a sheet
1. Create Sheet Object

JExcelAPI (JExcel API group, 2008)
2. Find disjoint sets of cells
3. Determine rectangle hull for each set

Separate header and body
1. Check table type
2. Cell type clustering

Merge tables
Divide into datavectors and check consistency



DISJOINT CELLS: LIBOR DATA



TARGET TABLE TYPE



CHECK TABLE TYPE



CHECK TABLE TYPE
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Table Body

Table header

Column Header



FREE FORMAT

Separate header from body
Clustering technique

Distance between value types
Numeric (1.45, 25000, etc…)
Semi-Numeric (4,000yen, 5min, etc...)
Character (Hiyoshi, Shibuya, etc…)

Minimum distance algorithm

Divide into datavectors and check consistency



RDB AND FIXED FORMAT

Header and body are separated
Value type of each column is given by

Metadata (VARCHAR, INTEGER, DOUBLE,...)
Format text (F3.1, S5,...)



FUTURE WORKS

HTML documents generated by CGI and 
JavaScript
Excel with Common header
Free format file with a lot of missing values
Large RDB
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