3% '
-11222 4 .-

T

TECHNISCHE MAXIMILIANS- TECHNISCHE
UNIVERSITAT LNV ERRILT UNIVERSITAT

MUNCHEN

MUNCHEN MUNCHEN

T

LUDWIG-

MATSS %! &



— A~

[
— V
o
<

$)? (H)ES !

2' $)!

112%$ 5
1 0
#$ $)

I+ 2"%

(L

1$ '+ 55 $

)1$

75 15@!'$ .

Online Marketing

Funktionalles
Design, Windows
Looks:Feel,

Freie Dawums-
auswahl fir den _~
betrachtaten
Zeitraum.

Navigationsleists
biotet Ubersicht,
wo Sia sich gerade
befinden

Spattenausweahl
individuell anpass- /
bar, Anderungen

direkt im jeweiligen
Feld moglich,

- Fraitextsuche.

Vielfaltige

Filtermaalichkeiten,

individuall
Filtervariagen
unmittelbar zu
dafinioran

Alla Befahla

~ unmittelbar tber
2 Klicks armaichbar.

Immor im Blick
Graphische
Auswertung
kann je nach
Bedarf sin- und
ausgeblendet
warden

Bio-Medical Data Analysis

oomos
e
aomos

aomen oo

o
oo

oo
oo

MENS

oQ -

Collaborative Networks

01110
10100
11010
10101
00010

MATSS %!




Matrix Implementations

Apache Derby p'

JDBC
= wcene ﬁ
W EHCACHE e

M $S 1% A



$ -1 #, rro- 3 I . 3
4 1% )
' $' + Module
I $ Variable
Matrix
1) DataSet :
' - Matrix
$ '+ Sample
?1 $!) Variable Variable
$ ) Matrix Matrix
' - Matrix Matrix :
$ '+ Algorithm
l.-
| ) Sample @
' $ .I $. n Variable Variable
' 4 ' Matrix Matrix Variable
) Matrix Matrix Matrix
) Matrix
['-'+ )4

M#1$$




# $) ' %

L1 1x

PC1

Data Sharing

SOAP
RMI
Samba/NFS
JGroups
Terracotta
Hadoop

PC2

MATSS %!




7 !'$'+=5%3% (9)!'$

1# o+ +1)"$ | (N

Machine
Learning
Algorithms

LibLinear | LibSVM Rapid

Weka Miner

Data Objects
and Basic
Algorithms

Distributed Data
and Parallel
Processing

Matrix
Operations

Data SQL
Storage Databases

MATSS %!



AFL A @

0O "#% ! %'$ &) # ! # I1# - "#3

Homepage:
http://www.jdmp.org

=5 1)1 $

o e S T PR I
# P ' 0%

7 1$'+5%% 9)'S$
- ((

$ + .+ BC

MATSS %!




Slide 1: Hi, my name is Holger Arndt and I'm doing a PhD at the Technical University of Munich in Germany. | would like to present one of my software projects:
the Java Data Mining Package.

Slide 2: I'm not only doing a PhD, | am also working as a freelancer. My customers often require large data sets to be analyzed. Currently, | analyze online
marketing data for Refined Labs. Before, | worked with gene expression data for Siemens. But | also work with graphical models or text mining. | use software like
Matlab or Java libraries, such as Weka for this purpose. But it's hard to combine two libraries with one another, e.g. use preprocessing of Weka and classification
of LibLinear. There are also problems when data exceeds the size of main memory. And for large problems, | would like to use distributed processing in a
computer cluster. Therefore | have created the Java Data Mining Package, which is intended to combine existing libraries efficiently and provide mechanisms for
distributed processing.

Slide 3: Our second project, the Universal Java Matrix Package, forms the basis for all data objects in the Java Data Mining Package. Simply speaking,
everything is a matrix: data values in memory, databases, Excel files, images, and so on. The Universal Java Matrix Package provides import filters to import all
these data formats into a matrix. Matrices can be dense or sparse, multi-dimensional and very large. | will give a presentation about this library tomorrow. So
everyone who thinks I'm talking about “Matrix” the movie, should maybe come and see my talk.

Slide 4: Now we introduce a hierarchical interface hierarchy on top of the matrices. | will explain it using an example. Let's say, your company sells products to
customes and you have many Excel files with all the bills you send to the customers. Then every Excel file is a matrix which can be imported using the Universal
Java Matrix Package. If the data is stored in a database, it’s still a matrix which can be imported. Now let's combine all the bills for one customer into one object:
this is a Variable, called “payment history”. In a second Variable, you can aggregate all the complaint letters you received from this customer: emails, Word
documents, PDFs, everything is a matrix. (Hopefully you have more bills than complaints). Other matrices and Variables may be account data, address, maybe
even scans of finger prints. If you combine all the data about one customer into one object, this is called a Sample in our framework. All customes together form a
DataSet. There are Algorithms which read and write to Samples, Variables and DataSets. For example, you can classify your customer data base into different
groups, e.g. premium customers or customers who should receive an additional advertisement letter. Modules are used to group other objects, e.g. for a task
such as “marketing campaign July 2009”. This is a very general framework, which can handle clustering, classification, optimization and so on. Moreover,
everything is still based on matrices and can be converted into matrices, so it's possible to use basic matrix operations for algorithms.

Slide 5: The object model may seem a little inconvenient at first glance but, in fact, it enforces a strict separation of data objects (matrix, Variable, Sample,
DataSet) and algorithms. So it is easy to formulate distributed algorithms: An algorithm will read an write data to Samples and DataSets. But the actual data may
reside on another PC. Data objects on one pc will forward all requests to the second computer. The technique for data sharing is exchangeable, it could be
common files on a network drive, SOAP requests or other frameworks such as JGroups. The programmer just sees the data objects.

Slide 6: The intention of the Java Data Mining Package is not to invent the wheel twice. There are excellent algorithms for machine learning (Weka, Rapid Miner,
LibSVM), for distributed computing (JGroups, Hadoop), and for data storage and matrix operations (JAMA, Colt). The goal is to bring everything together in one
framework. Because the object model is just an interface definition, the actual implementation is exchangeable. So, in fact, JDMP introduces an additional layer
of abstraction and a common object model between those different libraries.

Slide 7: | have presented the Java Data Mining Package, a library for data processing in Java. It introduces a common object model which is flexible enough to
integrate different libraries for machine learning and data processing. It is still at an early stage of development and especially documentation has to be improved
in the future. Source code and jar files are freely available for interested users and developers under LGPL.



