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Objective

�We work since 3 years with IBM software
+ education materials

� IBM offers a huge amount of information

+ complex systems
� How to deal with this

� in the education ?

� in the research ?
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Alternate title:

how to crack the IBM coconut?
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Typical integrated platform
Application

Interface

Application server

Application core Basic services

Core algorithm

LDAP, 

Database,

Java beans

Operating system
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Typical university education structure

Natural sciences (mathematics)

Computer science

Software technologies

Application
design

System

design

The education pyramide
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Research pyramide

Basic research

Applied research

Technology-

oriented

research

Application

Research pyramide
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Typical academic approach

�Model based thinking

� search for general solutions

� use mathematics, as thinking aid

� remain platform/technology independent

� attack core problems

How to introduce a new technology into E&R?
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Typical learning curve
� Small-scale application

�Working principle/
mathematical background

� Getting started: technology basics

� Application development

� System engineering

� Research
� insufficiencies from your scientific/application

� host environment

� design methodologies
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Example: data mining

� Data: byproduct of (e-)Business processes

� Berkeley: 1 ExaByte/year new data

� More data in the forthcoming 3 years,
as in the entire history of the mankind

� Knowledge Discovery:

� huge number of records in Date Bases

� extraction of the hidden knowledge from the
operational log files

� general conclusions / models
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Concepts of Data mining

� Knowledge:

� new, non-trivial

� relevant

� easy to understand

� Part of the business intelligence solution
package of IBM

� DB2, Intelligent Miner, OLAP, text,
scoring...
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Classification of Data Mining Tools

� By the level of automation

Data

warehouse

Query languages

(pl. SQL)
OLAP

tools

Data

mining

tools

Ad-hoc query support

History information

Redundant
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Principle of clustering
Classic statistics:
• average,
• best fit
(entire sample )

Clustering

Qualitatively different
regions
• high intracluster
• low intercluster
coherence
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Data mining process

Data  base Visua liza tionData

Mining 

Arbitrary  dimens ions

po tentially temporal 

s equences  in tabular form 

Obs ervations , log  files

Expert

Explanation

Why is  it happening

Caus al model  

Phenomenon

What happens ?

Behavioural model
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Typical learning process
� Small-scale application

�Working principle/ mathematical background

� Getting started: technology basics

� Application development

� System engineering

� Research
� insufficiencies from your scientific/application

� host environment

� design methodologies
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What is this software good for?
Application

Interface

Application server

Application core Basic services

Core algorithm

LDAP, 

Database,

Java beans

Operating system
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Initial step: small scale application

� Redbook as starting point

� Small scale application
very familiar background
-> “a feeling on the services”

� Result:
a small scale example used in general
lectures
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Pilot example:
evaluation of the courses by students

� Every semester, every course

� anonymous questionnaire

� 16 questions

� Average shows: course better, then average

� no deep insight,

� no constructive conclusions

� Data mining:  typical “consumer groups” ?
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Typical questions
What percentage of the lectures did

you attend?

� More than 80 %

� 60-80%

� 40-60%

� 20-40%

� Less than 20%

Your grade point average in the

previous semester (5.0= excellent)?

� Above 4,0

� Between 3,5 and 3,99

� Between 3,0 and 3,49

� Between 2,5 and 2,99

� Below 2,5

How easy can you make notes at the

lectures?

� It is extremely easy

� It is easy to make notes.

� We can make notes partially.

� It is difficult to make notes.

� Impossible to make notes.

� I did not try to make notes.

Does the lecture teach to solve problems?

� It completely does.

� Mostly it does.

� It does more or less.

� It does slightly.

� It does not.

� It is not necessary for this subject.
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Mining result: decision tree

GPA=4.8

R=20

Attendance<4.5

GPA=3.471

R=17

GPA=5

R=2

GPA=1

R=1 GPA=3

R=1

Speed<3.5

Practical_usefulness<1.5

Easiness_to_take_notes<0.5

Difficulty_of_the_tests<3.5
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Typical learning process
� Small-scale application

�Working principle/ mathematical background

� Getting started: technology basics

� Application development

� System engineering

� Research
� insufficiencies from your scientific/application

� host environment

� design methodologies
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What is the core algorithm ?
Application

Interface

Application server

Application core Basic services

Core algorithm

LDAP, 

Database,

Java beans

Operating system
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Neural networks
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Remark:

� IBM performs extensive basic research

� Visualization: high-dimensional data in large,
complex data sets

� Graph manipulation

� Optimization Solution Library: LP, QP,
Network, Stochastic Programming, MIP

� Data mining in life sciences

�www.alphaworks.ibm.com
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Use in E & R

� IBM SW can be used to
illustrate the principles
� Marketing focuses on the typical

applications

� By understanding the operational
principles:
unorthodox fields of applications

Natural sciences (mathematics)

Computer science

Software technologies

Application
design

System

design

The education pyramide
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Diagnostics on a Web Server

� Storing data in DB2 to support the use of the
Intelligent Miner tool

Multi-

dimensional

data model

DominoDB2
RDBMS

DECS

Server

IBM Intelligent Miner for Data

Client
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Conclusions

� Based on structure of web pages and the
document structure of Lotus

� Downloads of multiple pages because of
framesets

� After downloading a view document will be
opened

� Every student in our branch has now a similar
lab practice

� understanding of data mining basics

� understanding of web servers
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Typical learning process
� Small-scale application

�Working principle/ mathematical background

� Getting started: technology basics

� Application development

� System engineering

� Research
� insufficiencies from your scientific/application

� host environment

� design methodologies
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How is it implemented ?
Application

Interface

Application server

Application core Basic services

Core algorithm

LDAP, 

Database,

Java beans

Operating system
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Technologies

� All the technologies are

� standards based

� principles covered by usual
courses

� but

� additional, value added
services

� domain specific extensions

� tuned for efficiency,
performance

Natural sciences (mathematics)

Computer science

Software technologies

Application

design

System

design

The education pyramide
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IBM approach from a university perspective

� IBM software is highly standards compliant

� Education:

� platform independence

� good support by books

� universal skills

�Open software
� Support of LINUX

� Java, XML technologies

� Open projects, like Eclipse

� AVAILABLE TO ALL STUDENTS
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Typical learning process
� Small-scale application

�Working principle/ mathematical background

� Getting started: technology basics

� Application development

� System engineering

� Research
� insufficiencies from your scientific/application

� host environment

� design methodologies
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How can we use this?

Application

Interface

Application server

Application core Basic services

Core algorithm

LDAP, 

Database,

Java beans

Operating system



St. Petersburg      András Pataricza 33

Skills required

� Efficiency needs a deep
training

� Irregular courses: separate
unit

� „e-Business Academy”

� large set of course materials

� Self-learning

� project lab

� diploma theses

� IBM documentation is
sufficient!

Natural sciences (mathematics)

Computer science

Software technologies

Application

design

System

design

The education pyramide
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Understanding of the priciples->
technology driven research

� Data mining: non-profit web-based data
mining center for academic research

� analysis of the Hungarian seismographic maps

� Roman ruins vs. geographical factors

� osteoporosis

� Triggers new research e.g. in image processing

�Web based research portal for inter-
disciplinary “scientific matchmaking”
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Typical learning process
� Small-scale application

�Working principle/ mathematical background

� Getting started: technology basics

� Application development

� System engineering

� Research
� insufficiencies from your scientific/application

� host environment

� design methodologies
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System design

Natural sciences (mathematics)

Computer science

Software technologies

Application

design

System

design

The education pyramide

� Topmost level of abstraction

� Model-based thinking and
interaction

� Knowledge and skill fusion

� Interdisciplinary
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SECURITY

DIRECTORY

WEB

Model Driven

Architecture

UML

MOF

NET

Manufacturing

Finance

E -Commerce

HealthCare

More

Transportation

           CORBA

XMI/XML

PERVASIVE SERVICES

CWM

JAVA

TRANSACTION

EVENTS

Model Driven Architecture TelecomSpace
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Unifying concept
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IBM support

� IBM participates in the standardization

� Limited support in IBM tools

� Interfaces to external tools:

XML, JAVA
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OMG and IBM (incomplete list)

� Common Warehouse Metamodel

� Unified Modeling Language

� UML 2.0 Infrastructure RFP

� UML 2.0 Superstructure RFP

� UML 2.0 OCL RFP

� UML 2.0 Diagram Interchange RFP

� Enterprise Application Integration

� Enterprise Distributed Object Computing
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Typical learning process
� Small-scale application

�Working principle/ mathematical background

� Getting started: technology basics

� Application development

� System engineering

� Research
� insufficiencies from your scientific/application

� host environment

� design methodologies



Example:
UML based formal analysis
of IT and production systems
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Status of mathematical modelling

� Valuable results in the academic world

� Industrial utilization only at specialized
development sites

� Vital necessity:

� Complexity of  IT products

� Increasing requirements for

� dependability

� QoS
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(Semi-)formal

specification,

system

model

Implementation

Design of an IT system

Mathematical

model

Automated

model generation

Analysis

Mathematical analysis

Back-annotation

Code generation 

Novel approach
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Example: BPM based robust
E-business application development

Dependability

Optimization

Web

Sphere

Robust

e-Business

Application

"e-Balaton"
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Example: reservation of lodging

� Functionalities:

� Registration

� Search

� Reservation

� Advance payment

� Modification (service, period)

� Cancellation

� Process management
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Designated environment

Small service

providers

Service

providers

ASP

Clients

Office
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Challenges

� Capacity planning

� Fairness

�Manual operations

� Dependability

�Multiple interfaces

� Security

�Maintenance
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Organogram

Director

Finances
Sales and
marketing

Human
resources

Accounting
Reservation

center

Camps
Travel

agencies

Operative management
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Simple workflow

Order

placement

ORDER

From

To

Acknowledge

Capacity

check

RESERVATION

From

To

VOUCHER

From

To

ORDER

From

To

ACCEPTANCE

From

To
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What happens if something
goes wrong??

Description of faults

� Local fault: resource, activity

� Categorization of faults

� good / faulty / missing

� Error propagation
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Error propagation analysis

Order

placement

ORDER

From

To

Acknowledge

Capacity

check

RESERVATION

From

To

VOUCHER

From

To

ORDER

From

To

ACCEPTANCE

From

To
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Algorithm Based Fault Tolerance

Order

placement

ORDER

From

To

Duration

Acknowledge

Data and

capacity

check

RESERVATION

From

To

VOUCHER

From

To

ORDER

From

To

Duration

ACCEPTANCE

From

To

REFUSE
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Optimization

� e-business system
implementation
� Resource optimization

� Timeouts

� Short overloads

� Missing resources

� QoS

� BOTH IT AND NON-IT

� Avarage workload

� 18 use cases

� e.g.: use case #3: search
- reservation - advance
payment (21/day)

� processes to be handed

� 2894 / day
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Performance estimation
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Organizational aspect
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Education infrastructure

Irregular education

Center of

Competence

IBM product oriented
training

IBM

products
as

examples,

standard
solutions

Exp. SW

� lectures
� lab

practices

� theses

Natural sciences (mathematics)

Computer science

Software

technologies

 Application

design

System

design

Regular education
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Research infrastructure

Research and  Technology Center

IBM products
host

environment
and testbed

Technology
support

team

Basic research

Applied research

Technology-

oriented

research

Applications

Research pyramide

D&A methods

Innovative

applications

A
p
p
li
c
a
ti
o
n
s
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Budapest Model
� Separate, dept

ranked unit

� Own staff

� Supervisory council

� Loose relations to
faculties

Budapest University of Technology

and Economics

Information

Technology

Center

FacultiesFaculties
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Veszprém Model
� Initially: Center of

Competence
within a department

� Next step: R&T Center

� Rank of a dept.

� No regular education duties

� Staff: innovative
(post)graduates

� Temporal assignment of
university staff

� Partial organizational
independence

University of Veszprém

Faculty of Infomatics

Department

of Computer

Science

Applications

Center

of

Competence

Research

and

Technology

Center
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Designated R&T

University of Veszprém

Faculty of Infomatics

Department

of Computer

Science

Applications

Center

of

Competence

Research

and

Technology

Center

Basic

research

results
Prototype

Application

project

Research
problem

Users
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Thanks for your attention


