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The Process of an Analytical
Database

Warehouse
Database




Data Mining ingredients

Machine Databases
Learning

Data Mining Cluster

‘ M Analysis

Visual summaries of data Linking multiple views of
from a database the same data

Simple, easily interpretable Finding unusual data
plots records




OLTP and OLAP

¢ OLTP (=OnLine Transaction Processing)
» a lot of users create, modify and cancel records
» optimizezed for “update”-transaction
» Relational Database

¢ OLAP (= OnlLine Analytical Processing)
» suitable for Ad-Hoc queries
» optimized for analyzes
» Multidimensional Databases




Multidimensional Database

Try to find new technigques
for an efficient data access




Multidimensional Database
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DEALERSHIP




The Hierarchy

I
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¢ Different views for the same data
¢ well structured

¢ easy way to navigate through the data




Drill-Down and Roll-Up

Drill-

Down , ' ,
R

The Navigation Operations are
called Drill-Down and Roll-Up




Different Views

Product——

Product
Manager

Treasury

Manager Regional
Manager




Slice and Dice
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Multidimensional SQL

¢ At the moment there iIs no standard
SQL Multidimensional Query Language

¢ The are no big differences between the
different existing MSQL-languages




MSQL
Multidimensional SQL

- ¢ Simple Grammar

¢ Easy to learn
& Accessible over the WWW
¢ Written in JAVA™




Internet Technology




JAVA Parallel Coordinate Miner

—

Visual data mining method

Useful for noticing new phenomena in a dataset
Visualize multidimensional relationships

Detect correlation patterns in multidimensional data




A JPCM - example (1)

Schilling Lire DM

11 3 19
10 1 13
13 2 17

Step 1: Find the minimum and maximum of each attribute

Schilling: Lire: DM: Time:
10 1 13 1
19 3




A JPCM - example (2)

Step 2: Visualization
of each pointin a
koordinate system

Schilling




A JPCM - example (3) L]

Schilling Lire Time
11 3 1

Schilling Lire




A JPCM - example (4)

Schilling Lire DM
11 3 19

17

- 1

10 13

Schilling Lire




JPCM Table grid representation
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WebMDDB

2 Applet Viewer: WebMDDB.class =

Applet

Connect | Tables | Golurnns | Dimensions | view | charaD | chanzo | maaL |
Connection Farameters

Serser;

lmerlin

Isermarme:

|michi
Faszsword:
im

Connect String:

ivisi

Connect | Disconnect

WWebMODE - Froto (October, 1997)

Applet started.




Java
(JDBC)
Client

Server




How does WebMDDB work?

Web-Browser
VisiChannel-
Client




An example - The data cube
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The hierarchy In the example =4

Region

Time

— East Product

— 1995
E New York

April_95

New Jersey — Citrus Vay 95

Florida Orange

Lemon 1996

— Central .
April_96
Texas Other Vay 96

New Mexico FEPear

W ﬁﬂgée g7
. May 97

L Washington et




The 3D - Data Cube

Product

I
g omrve [ Lemon —
g
n -




=2 Applet Viewer: WebMDDB.class
Applet
Connect Tables | Columns | Dimensions | view | Chartab | cChartzp | MsaL |

Available Takles Of The Server...

(E Server-Tahles

-

W EMP

Selected Table: |FRLUIT

<Eia|:k| Next}l Helpl

Sesailable MODB-Takles...

Applet started.



Applet

Connect | Tables Columns | Dimensions | view | ChartaD | chartzD | MsaL |

Tahle: [FRUIT

Aywailable Columns

Selected Columns

TIME s Y
— ; s —~— By
i :
IF Do
<Back( Mextr |)Help
Aesailable Cojurmns of MODB-Tables. ..
Applet stagted.
A a a allfa 'a
alladll 0 0 O



The 2D - Visualization

[=2 Applet Viewer: WebMDDB.class
Applet

Connect | Tables | Columns | Dimensions View | chartad | Chartzb | MsaL |

The pan el The 20 View
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APPLE LEMON NUTS ORANGE
. TIME |
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a a a a e &l NEW JERSEY |76 205 79 259 f

d | menS|OnS &l NEW MEXICO [141 271 198 209
nane | NEW YORK 35 172 a7 143
fo r th e none TEXAS 66 164 71 78
. none WASHINGTON |57 21 86 =g
EVICES

/
operation - -

d

nang
ang

n

d

ey of Queny...

Applet started.

A “Grid View” - Table



The 3D - Visualization

Applet Viewer: WebMDDB.class
Applet

Cunnect| Tables | Caolumns | Dimensions | View Chart3D ‘ Chart2D | MSQL|

MEW YORK
MEW JERSEY

FLORIDA,

Chart 30 of Cluery...

Applet started.



Drill-Down & Roll-Up

(=2 Applet Viewer: WebMDDB.class
Applet

Connect | Tables | Columns Dimensions | vigw | Charap | chartzp | msaL |
Cimension far drill down & roll up...

= Dimension-Hierarchy
ILF:[ REGIOH
-7 ERAST

-

E TEx4s

E NEW MEXICO

Selected Dimension: |[CEMNTRAL

<Back Generatel Helpl

Change the Dimension...

Applet started.




Slice and Dice

[=2 Applet Viewer: WebMDDB.class

Applet

Connest | Tables | Columns | Dimensions View | chart3d | Chartzb | MsaL |

Dlirn
REGION
FRODUCT
TIME
norne
forne
naone
naone
norne

none

Pl e

noane

The 20 Wiew
APPLE LEMON NUTS ORANGE
NEW YORK 35 172 97 143
NEW JERSEY |75 295 79 289 B
FLORIDA 128 75 a2 72

e of Cluenyg...

Applet started.




[=2 Applet Viewer: WebMDDB.class
Applet

Cnnnect| Tables' Cl:ulumns| Dimensinns' View| Chart3p  Chart2D | MSQL'

/ Position

|2 P

Lakel
|NUTS

|2?

\

N
[Chart 2D of Query..

Applet started.




The MSQL-Panel

Applet Viewer: WebMDDB.class
Applet

Cnnnect' Tahles' Cnlumns' Dimensinnsl Viewl ChaHSDl ChartzDp MSOL
kS0IL statement. .

select sal from fruit, product p, region r, time t
where p.product == 'PRODUCT',

r.region == 'REGICN',

t.tiwme == 'TIME';

[

Far=sing...
Calculating. ..

Execute | Clear Input ClearDutputl Helpl

In=erta MS0L Cueny...

Applet started.




MSQL - Example 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”;




MSQL - Example 2

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 - Example 3

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’




Conclusion




Questions?




