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Environmental Changes of Statistics
Computers and Statistics 

The Internet and Statistics
Role of Statistics

Methodologies for Random Data

Total Environment for Working With Data



InterDatabase
Inter-Databases
Databases over the Internet

Environment for Utilising Different Databases 
Simultaneously



Environments for Working with 
Various Type of Data

NetCDF (Rew and Gren, 1990)   Atmospheric Data
Data Abstraction
Array Data
Reformat of Data

DDI and NESSTAR (1999)
Meta Data
A Multivariate Data
No simultaneous Use

MetaBroker (Laurenson et al., 2002)
MiddleWare
Simultaneous Use of Various Data Sources

Survey Data for Social Sciences

Weather Data for Agriculture



Goal of InterDatabase
No Specific Field of Application
Simultaneous Use of Heterogeneous Data
Scattered over the Internet
No Reformat of Data
Portability

•High Level Data Abstraction
•Independence from Any Software



XML instance

Integration of Data and  Auxiliary 
Information Through an XML Instance

Database

Database
Database

Data File
Data File

Data File

HTML File

Movie File Sound FileImage File



Support Software

XML instance

Server

Database(DBMS)

Data File

HTML File

Movie File

Image File

Sound File

Client Software



History of DandD project
DandD = Data and Description
Formal Description of Data Type for Statistical 
Analysis ( 1987, The 1st IASC world conference)  
Use of XML for implementation (1997)

External Data
Client –Server Support System

InterDatabase(2001)
Object Oriented

D&D

DandD

DandD II

DandD III
DandD IV

DandD Client Server System ( Thursday, Contributed V)



Abstraction of Data
Data vector

DataBody + Attributes

Structure
Relational Structure
Array Structure

Data
Structures + Attributes (Keys.,…)

DandD instance
Data + Auxiliary Information



Data Vector
Internal Data

External Data

<DataVector Id="i1"  LongName="Year" Access="a1" Protocol="b1" PostProcessing="c1"/>

<Access Id="a1" IPAddress="131.113.65.1" UserId="dandd"/>
<Protocol Id="b1" Physical="TCP"/>

<JDBC DatabaseServerType="postgresql" DatabaseName="KobeQuake">
select date from kobequake

</JDBC>
</Protocol>
<ScanFormat Id="c1">
%s-%*s-%*s
</ScanFormat>

<DataVector Id="i1"  LongName="Year" >
95 95 95 …
</DataVector>



“Kobequake” in RDB
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Getting a Data Vector from RDB
Access Information

<Access Id="a1" IPAddress="131.113.65.1" UserId="dandd"/>

Database Protocol

<Protocol Id="b1" Physical="TCP"/>
<JDBC DatabaseServerType="postgresql" DatabaseName="KobeQuake">

select date from kobequake
</JDBC>

</Protocol>

Post processing  after  acquisition

<ScanFormat Id="c1">
%s-%*s-%*s
</ScanFormat>



Access Attributes 
Access

IPAddress
USerId
Password

Protocol
Physical : TCP/UDP 
JDBC/FTP/HTTP

Post Processing
ScanFormat
PrintFormat
Arithmetic
Media
Movie
Code

Code

2004-08-25 08
95 1995

60010



Code Conversion
Categorical Data =  Numbers + Code Attribute

Red
Red

Yellow
Black

Yellow

1
1
2
3
2

+ “Red” “Yellow” “Black”

2
2
3
1
3

“Black” “Red” “Yellow”+



An example: Commodity Futures 

Gold    Silver   Platinum   Palladium      Aluminum    Gasoline Kerosene    CrudeOil

Gold    Silver    Platinum   Palladium     Aluminum     Gasoline Kerosene   CrudeOil

"11"    "12"        "13"            "14"               "21"     "31“ "32"            "33"       

"01“ "02"        "03"           "04"               "05"         "06"          "07“ "08" 

Up to Dec. 2002

From Jan. 2003

Conversion of the codes for simultaneous use of the data



Design Principle

No Modification to Data Sources
Homogenization at the Stage of Acquisition
All Necessary Conversions are Described as 
the Attributes to DataVector

Localization of Conversion

Flexibility, Free from data update



Set of Relataional Data (An Example)

A
AA
A
B
B

A
C
B

BB

AA
BB
C

CC

AA
A
BB
B
CC
C

Source1

Source2

Source3

key
Foreign
key

Base Data

Variable Data

Source 4



Array Data ( An example)

Array Values

A
B
C
D
E
F

I  II III IV V VI VII

A
B
C
D
E
F

I
II
III
IV
V
VI
VII

Axis 1

Axis 2



Link between Structures
Sharing the Same Vector

Axis Values : Attribute of an Array and 
Attributes of Each Values 

Sharring Values
Key and Foreign Key

Common Variable
Different Observations of a Variable

Common Measurement
Time of  Time Series and Occurrence Time



InterDatabase implemented by DandD

DandD instance
Kobequake.dad

DandD Server

Kobequake

DandD Browser

Postgresql

JDBC

socket

Kobe Quake





InterDatabase implemented by DandD

DandD instance
Futures2002-2003.dad

DandD Server

/tocomftp/pub/past/2002-12.csv

DandD Browser

ftp.tokyoweb.or.jp

socket

Futures

/tocomftp/pub/now/2003-01.csv

FTP





Network of Transfigurations Over the 
Internet

DandD instance DandD instance

DandD instance

DandD instance DandD instance
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