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Visual summaries of data Visual summaries of data 
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OLTP and OLAPOLTP and OLAP

OLTPOLTP (=(= OOnnLLineine TTransaction ransaction PProcessing)rocessing)
a lot of users create, modify and cancel records
optimizezed for “update”-transaction
Relational Database

OLAPOLAP (=(= OOnnLLineine AAnalyticalnalytical PProcessing)rocessing)
suitable for Ad-Hoc queries 
optimized for analyzes
Multidimensional Databases



Multidimensional DatabaseMultidimensional Database

Number Name Age
1432 Katharina 25
1421 Hans 27
2211 Sabine 24

Try Try to find to find new techniquesnew techniques
for for an an efficient data accessefficient data access
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The HierarchyThe Hierarchy

Regions

West Center East

Different views for the same dataDifferent views for the same data

well structuredwell structured

easy way to navigate through the dataeasy way to navigate through the data



DrillDrill--Down and RollDown and Roll--UpUp
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Slice and DiceSlice and Dice
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The Hierarchy and the Data CubeThe Hierarchy and the Data Cube
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Multidimensional SQLMultidimensional SQL

At the moment there is no standard At the moment there is no standard 
SQL Multidimensional Query LanguageSQL Multidimensional Query Language

The are no big differences between the The are no big differences between the 
different existing MSQLdifferent existing MSQL--languageslanguages



MSQL MSQL 
Multidimensional SQLMultidimensional SQL

Simple GrammarSimple Grammar
Easy to learnEasy to learn
Accessible over the WWWAccessible over the WWW
Written in JAVAWritten in JAVATMTM



Internet TechnologyInternet Technology

The InternetThe Internet



JAVA Parallel Coordinate MinerJAVA Parallel Coordinate Miner

Visual data mining methodVisual data mining method
Useful for noticing new phenomena in a Useful for noticing new phenomena in a datasetdataset
Visualize multidimensional relationshipsVisualize multidimensional relationships
Detect correlation patterns in multidimensional dataDetect correlation patterns in multidimensional data

JPCMJPCM



A JPCM A JPCM -- example (1)example (1)

Schilling Lire DM Time

Step 1: Find the minimum and maximum of each attribute

Schilling:
10
13

Lire:
1
3

DM:
13
19

Time:
1
3

11 3 19 1
10 1 13 2
13 2 17 3
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A JPCM A JPCM -- example (2)example (2)

Step 2: Visualization
of each point in a 
koordinate system
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A JPCM A JPCM -- example (3)example (3)

Schilling Lire DM Time
11 3 19 1
10 1 13 2
13 2 17 3
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A JPCM A JPCM -- example (4)example (4)

Schilling Lire DM Time
11 3 19 1
....



JPCM Table grid representationJPCM Table grid representation



JPCM range zoomJPCM range zoom--inin



WebMDDBWebMDDB



The 3The 3--tier Architecturetier Architecture

DBMS
Java

(JDBC)
Client

Client Server

C++
Java

ApplicationTCP/IP

SQLNet



How does How does WebMDDBWebMDDB work?work?
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An example An example -- The data cubeThe data cube
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The hierarchy in the exampleThe hierarchy in the example
Region

East
New York
New Jersey
Florida

Central
Texas
New Mexico

West
Washington

Product

Citrus
Orange
Lemon

Other
Pear
Apple
Nuts

Time

1995
April_95
May_95

1996
April_96
May_96

1997
May_97
June_97



The 3D The 3D -- Data CubeData Cube



The list of
all available
data cubes.

Select a data cubeSelect a data cube



Selection of the dimensionsSelection of the dimensions

Available dimensions Selected dimensionsNext...



The 2D The 2D -- VisualizationVisualization

A “Grid View” - Table

The panel
with
all available
dimensions
for the
navigate-
operation



The 3D The 3D -- VisualizationVisualization



DrillDrill--Down & RollDown & Roll--UpUp



Slice and DiceSlice and Dice



The distribution of the dataThe distribution of the data



The MSQLThe MSQL--PanelPanel



MSQL MSQL -- Example 1Example 1

Get all product-sales of all regions from 
the whole period of time.

SELECT sal FROM fruit, 
product p, region r, time t

WHERE p.product == ‘PRODUCT’,
r.region == ‘REGION’,
t.time == ‘TIME’;



Get all product-sales of all eastern 
region from the last year (1997).

SELECT sal FROM fruit, 
product p, region r, time t

WHERE p.product == ‘PRODUCT’,
r.region == ‘EAST’,
t.time == ‘T1997’;

MSQL MSQL -- Example 2Example 2



Get the sale for all citrus-fruits excepted the
orange and all non-citrus-fruits excepted the pears
from Texas and all eastern-regions of the last
year (1997).

SELECT sal FROM fruit, 
product p, region r, time t

WHERE p.product == ‘CITRUS’AND p.product != ‘ORANGE’,
p.other == ‘OTHER’ AND p.other != ‘PEAR’,
r.region == ‘EAST’ AND r.central == ‘TEXAS’,
t.time == ‘T1997’

MSQL MSQL -- Example 3Example 3



Conclusion Conclusion -- VRMLVRML



Questions?Questions?


