
Information Systems 2

Information Systems 2

Lars Schmidt-Thieme

Information Systems and Machine Learning Lab (ISMLL)
Institute for Business Economics and Information Systems

& Institute for Computer Science
University of Hildesheim

http://www.ismll.uni-hildesheim.de

Lars Schmidt-Thieme, Information Systems and Machine Learning Lab (ISMLL), Institute BW/WI & Institute for Computer Science, University of Hildesheim
Course on Information Systems 2, summer term 2009 1/25

Information Systems 2

1. What are Information Systems?

2. Course Outline

3. Organizational stuff

4. About ISMLL

Lars Schmidt-Thieme, Information Systems and Machine Learning Lab (ISMLL), Institute BW/WI & Institute for Computer Science, University of Hildesheim
Course on Information Systems 2, summer term 2009 1/25



Information Systems 2 / 1. What are Information Systems?

J.C. Penney

The company J.C. Penney sells shirts
through a network of local warehouses.

Formerly, it replenished sold items by
stocking:

• Each warehouse stocks shirts for up
to 3 month.

• Warehouses are supplied from
regional storehouses that stock
shirts for up to 6 months.
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J.C. Penney

Nowadays, replenishing works
completely different:
• At checkout each transaction is

reported electronically to TAL
Apparel Ltd. in Hongkong.

• TAL produces a new shirt like the
one just bought and ships it directly
to the local warehouse.

• TAL’s application system uses the
demand on different shirts in the
past to predict the number of shirts
needed in each store.

• TAL assigns article numbers and bar
codes for easy identification of
different shirts.

• TAL offers information about which
shirts have been sent, when, and
where they are right now.
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J.C. Penney

The new method for replenishing has
side effects, e.g., for development and
testing of new shirts:

• TAL produces a lot of variants
(colors, sizes, shapes, etc.) and
sents them directly to the
warehouses.

• Penney can base their choices for
new shirts on sales figures of the
test shirts.

[LLS06]
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Information Technology in Business (1/2)

[LLS06]
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Information Technology in Business (2/2)

[LLS06]
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Information Systems

“Unter einem Informationssystem [wird]
ein System verstanden, das
Informationen verarbeitet, d.h., erfasst,
überträgt, transformiert, speichert und
bereitstellt”[FS06, p. 1].
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Information Systems

“Unter einem Informationssystem [wird]
ein System verstanden, das
Informationen verarbeitet, d.h., erfasst,
überträgt, transformiert, speichert und
bereitstellt” [FS06, p. 1].

*

“A computer is a machine which
manipulates data according to a list of
instructions” [English Wikipedia,
“Computer”, 23.10.2007].

“Ein Computer, auch Rechner genannt,
ist ein Apparat, der Informationen mit
Hilfe einer programmierbaren
Rechenvorschrift verarbeiten kann”
[German Wikipedia, “Computer”,
23.10.2007].

[FS06]
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Application Systems vs. Information Systems

An Application System is a set of
interoperating
• software programs,

• IT infrastructure and

• data
that supports a specific business
domain.

An Information System is an
application system plus its business
context, i.e., the organisation, people,
etc. that use the system.

Application systems are technical
systems, information systems
socio-technical systems.

[LLS06]
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Aspects of Business Information Systems [LLS06]
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Software usually not considered to be Part of an Information System

1. office software
— but, companies started to collect all their documents in
document warehouses and index them by knowledge bases.

2. embedded software to operate a machine
— but, in many scenarios machines generate some output
that may be of further interest and thus should be managed by
an information system.

3. educational software
— but, some modern educational software no longer is a
monolithic isolated stand-alone piece of software, but
connects learners and teachers through an online platform.

4. entertainment software
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Information Systems Program Contents — GI Recommendation [fI03]

1. Basics:
subdisciplines; relation to business
management; law; behavioral sciences;
computer industry.

2. Information and Communication
Technology:
computer architecture; hardware, software,
middleware and development platforms;
networks; communication.

3. Information Management:
information as agent of production;
information supply; information networks;
security; information system architectures.

4. Business Information Systems /
E-Commerce & E-Business:
information systems oriented at economics
sectors; information systems oriented at

processes and functions; integration;
electronic market places.

5. Application System Development:
analysis, design, implementation,
deployment; web-based systems; choice,
customization and deployment of standard
software; system integration.

6. Data and Knowledge:
data models and data bases; data
warehouse; knowledge representation and
engineering.

7. Disposition and Decision Support:
mathematical and statistical models and
methods; operations research; artificial
intelligence; methods of strategic
management.
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Modelling Information Systems / Databases

ER-Modell: Beispiel
      

   
 Einführung  
   
 ER-Modell  
   
 Relationales Schema  
   
 SQL  
   

Copyright (c) 1999-2003 Lars Schmidt-Thieme

ER-Modell: Beispiel

http://viror.wiwi.uni-karlsruhe.de/ebusiness/script/8/ermodell5.xml [25.06.2003 11:59:54]
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Modelling Information Systems / Extended Markup Language XML

1 <?xml version="1.0" encoding="UTF-8"?>
2 <shippingOrder xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"
3 xsi:noNamespaceSchemaLocation="C:\schemas\ShippingOrder.xsd">
4 <shippingId>09887</shippingId>
5 <origin>
6 <name>Ayesha Malik</name>
7 <street>100 Wall Street</street>
8 <city>New York</city>
9 <country>USA</country>

10 </origin>
11 <destination>
12 <name>Mai Madar</name>
13 <street>Liivalaia 33</street>
14 <city>Tallinn</city>
15 <country>Estonia</country>
16 </destination>
17 <order>
18 <item>
19 <description>Ten Strawberry Jam bottles</description>
20 <weight>3.141</weight>
21 <tax>7.60</tax>
22 </item>
23 </order>
24 </shippingOrder>
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Distributed Information Systems / Remote Invocation

HTTP-Protokoll

Resourcen werden im WWW durch ein pull-Verfahren zugänglich gemacht, d.h. sie müssen von
einem Client explizit durch einen Request angefordert werden, der vom Server mit der Lieferung der
gewünschten Resource beantwortet wird (Response). (Im Gegensatz zu push-Technologien wie dem
Radio.)

Um eingehende Requests zu beantworten, muß auf dem Serverrechner eine Serversoftware (auch
Daemon genannt) laufen.

Verschiedene Anwendungen (WWW-Browser, Secure Shell, FTP) verwenden zur
Client-Server-Kommunikation anwendungsspezifische Protokolle: WWW-Browser etwa das
Hypertext Transfer Protokoll (HTTP).

Wichtige Protokolle (wie etwa HTTP) werden vom W3C zentral verwaltet und versioniert.

Die am häufigsten verwendeten HTTP-Clients sind Netscape und Internet Explorer, die am häufigsten
eingesetzten HTTP-Server Apache und Internet Information Server.

      

   
 HTTP-Protokoll  
   
 Logfile-Formate  
   
 Data Cleaning  
   
 Benutzer-Identifikation  
   
 Session-Identifikatio  
   
 Pfadvervollständigung  
   
 Identifikation von Transaktionen  
   

Copyright (c) 1999-2003 Lars Schmidt-Thieme

HTTP-Protokoll

http://viror.wiwi.uni-karlsruhe.de/webmining/script/2/HTTP-1.xml [25.06.2003 11:48:56]
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Distributed Information Systems / Web Services

Figure 11: Service oriented architecture [Haa03].
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IT Management

• IT strategy

• IT organisation

• IT controlling
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Business Process Modelling / Process Modells

i o

c1 c3

c4 c6

c7 c9

register

archive

evaluate no_processing

check_processing
processing_OK

processing_NOK

processing_required

c5

process_complaint

c2

c8

time_out

send_questionnaire process_questionnaire

Figure 6: A Petri net for the processing of complaints.

tains a token) if the questionnaire has been processed or a time-out has occurred.
Note thatc5 is a prerequisite for the taskarchive and the taskprocess complaint.
Conditioni is the start condition and conditiono is the end condition.
The workflow process definition shown in Figure 6 models the life-cycle of a sin-
gle case. In general, there are many cases which are handled according to the same
workflow process definition. Each of these cases corresponds to one or more to-
kens. If tokens of multiple cases reside in the same Petri net, then these tokens
may get mixed. For example, transitionarchive may consume two tokens which
correspond to different cases. Clearly, this is undesirable. There are two ways to
solve this problem. First of all, it is possible to use a high-level Petri net where
each token has a value (color) which contains information about the identity of the
corresponding case (case identifier). Transitions are not allowed to fire if the case
identifiers of the tokens to be consumed do not match, i.e., a precondition is used
which inspects and compares token values. Figure 7 shows a high-level Petri net
with case identifiers. The dotted lines are used to associate tokens to cases, e.g.,
the token in placec1 has value 3 thus linking it to case 3. Another way to solve
this problem is the following. Each case corresponds to a unique instance of the
Petri net. If there aren cases, then there aren instances of the Petri net. One can
think of such an instance as a layer. If these layers are put on top of each other, it is
possible to see the cases in the same diagram. The latter is interesting from a man-
agement point of view, because one gets an overview of the state of the workflow.
For example, if a place contains a lot of tokens, this might indicate a bottleneck.
In the remainder of this paper, we consider Petri nets which describe the life-cycle
of one case in isolation.

16

Figure 12: A workflow modeled as Petri net [vdA98].
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Business Process Modelling / Process Modelling Languages

Figure 13: An example business process [Jurar].
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Knowledge Management & Semantic Web Technologies
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Business Intelligence & Data Mining

OLAP operations include  rollup (increasing the level of
aggregation) and drill-down (decreasing the level of
aggregation or increasing detail) along one or more
dimension hierarchies, slice_and_dice (selection and
projection), and pivot (re-orienting the multidimensional view
of data).

Given that operational databases are finely tuned to support
known OLTP workloads, trying to execute complex OLAP
queries against the operational databases would result in
unacceptable performance. Furthermore, decision support
requires data that might be missing from the operational
databases; for instance, understanding trends or making
predictions requires historical data, whereas operational
databases store only current data. Decision support usually
requires consolidating data from many heterogeneous
sources: these might include external sources such as stock
market feeds, in addition to several operational databases.
The different sources might contain data of varying quality, or
use inconsistent representations, codes and formats, which
have to be reconciled. Finally, supporting the
multidimensional data models and operations typical of
OLAP requires special data organization, access methods,
and implementation methods, not generally provided by
commercial DBMSs targeted for OLTP. It is for all these
reasons that data warehouses are implemented separately
from operational databases.

Data warehouses might be implemented on standard or
extended relational DBMSs, called  Relational OLAP
(ROLAP) servers. These servers assume that data is stored in
relational databases, and they support extensions to SQL and
special access and implementation methods to efficiently
implement the multidimensional data model and operations.
In contrast, multidimensional OLAP (MOLAP) servers are
servers that directly store multidimensional data in special
data structures (e.g., arrays) and implement the OLAP
operations over these special data structures.

There is more to building and maintaining a data warehouse
than selecting an OLAP server and defining a schema and
some complex queries for the warehouse. Different
architectural alternatives exist. Many organizations want to
implement an integrated enterprise warehouse that collects
information about all subjects (e.g., customers, products,
sales, assets, personnel) spanning the whole organization.
However, building an enterprise warehouse is a long and
complex process, requiring extensive business modeling, and
may take many years to succeed. Some organizations are
settling for data marts instead, which are departmental
subsets focused on selected subjects (e.g., a marketing data
mart may include customer, product, and sales information).
These data marts enable faster roll out, since they do not
require enterprise-wide consensus, but they may lead to
complex integration problems in the long run, if a complete
business model is not developed.

In Section 2, we describe a typical data warehousing
architecture, and the process of designing and operating a
data warehouse. In Sections 3-7, we review relevant
technologies for loading and refreshing data in a data
warehouse, warehouse servers, front end tools, and
warehouse management tools. In each case, we point out
what is different from traditional database technology, and we
mention representative products. In this paper, we do not
intend to provide comprehensive descriptions of all products
in every category.  We encourage the interested reader to look
at recent issues of trade magazines such as Databased
Advisor, Database Programming and Design, Datamation,
and DBMS Magazine, and vendors’ Web sites for more
details of commercial products, white papers, and case
studies. The OLAP Council2  is a good source of  information
on standardization efforts across the industry, and a paper by
Codd, et al.3 defines twelve rules for OLAP products. Finally,
a good source of references on data warehousing and OLAP
is the Data Warehousing Information Center4.

Research in data warehousing is fairly recent, and has focused
primarily on query processing and view maintenance issues.
There still are many open research problems. We conclude in
Section 8 with a brief mention of these issues.

2.  Architecture and End-to-End Process
Figure 1 shows a typical data warehousing architecture.

Data sources

Operational 
dbs

External 
sources

Extract
Transform
Load 
Refresh

Data Warehouse

Data Marts

Analysis
OLAP 
Servers

Data Mining

Query/Reporting

Metadata 
Repository

Monitoring & Admnistration

Tools

Serve

Figure 1. Data Warehousing Architecture

It includes tools for extracting data from multiple operational
databases and external sources; for cleaning, transforming
and integrating this data; for loading data into the data
warehouse; and for periodically refreshing the warehouse to
reflect updates at the sources and to purge data from the
warehouse, perhaps onto slower archival storage. In addition
to the main warehouse, there may be several departmental
data marts. Data in the warehouse and data marts is stored
and managed by one or more warehouse servers, which
present multidimensional views of data to a variety of  front
end tools: query tools, report writers, analysis tools, and data
mining tools. Finally, there is a repository for storing and

Figure 15: Data Warehouse-Architektur [CD97].
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E-Commerce & E-Business

       FOR IMMEDIATE RELEASE 
FRIDAY, FEBRUARY 15, 2008, AT 10:00 A.M. EST 

 
Scott Scheleur (Survey Processing): (301) 763-2713                          CB08-24 
Carol King (Survey Methodology): (301) 763-2675 
David Kinyon (Seasonal Adjustment): (301) 763-7209                  
   
 

QUARTERLY RETAIL E-COMMERCE SALES 
4th QUARTER 2007 

 
 
Intention to Revise: Quarterly retail e-commerce estimates will be revised based on the results of the 2006 Annual Retail Trade 
Survey.  Revised not adjusted and corresponding adjusted data are scheduled for release on May 15, 2008. 
 
 
 
The Census Bureau of the Department of Commerce announced today that the estimate of U.S. retail e-commerce sales for the 
fourth quarter of 2007, adjusted for seasonal variation and holiday and trading-day differences, but not for price changes, was 
$36.2 billion, an increase of 4.6 percent (±1.8%) from the third quarter of 2007.  Total retail sales for the fourth quarter of 2007 
were estimated at $1,030.7 billion, an increase of 0.9 percent (±0.3%) from the third quarter of 2007.  The fourth quarter 2007 
e-commerce estimate increased 18.0 percent (±2.1%) from the fourth quarter of 2006 while total retail sales increased 4.7 
percent (±0.2%) in the same period.  E-commerce sales in the fourth quarter of 2007 accounted for 3.5 percent of total sales. 
 
On a not adjusted basis, the estimate of U.S. retail e-commerce sales for the fourth quarter of 2007 totaled $41.8 billion, an 
increase of 29.5 percent (±1.8%) from the third quarter of 2007.  The fourth quarter 2007 e-commerce estimate increased 18.2 
percent (±2.1%) from the fourth quarter of 2006 while total retail sales increased 5.0 percent (±0.2%) in the same period. E-
commerce sales in the fourth quarter of 2007 accounted for 3.9 percent of total sales. 
 
Total e-commerce sales for 2007 were estimated at $136.4 billion, an increase of 19.0 percent (±2.8%) from 2006. Total retail 
sales in 2007 increased 4.0 percent (±0.3%) from 2006. E-commerce sales in 2007 accounted for 3.4 percent of total sales. E-
commerce sales in 2006 accounted for 2.9 percent of total sales. 
 

Estimated Quarterly U.S. Retail E-commerce Sales as a Percent of Total Quarterly Retail Sales:   
  4th Quarter 1999 – 4th Quarter 2007 

                    Percent of Total 

 
The Quarterly Retail E-Commerce sales estimate for the first quarter of 2008 is scheduled for release on May 15, 2008 at 10:00 
A.M. EDT.     
 
For information, visit the Census Bureau’s Web site at <http://www.census.gov/mrts/www/ecomm.html>.  For additional 
information about Census Bureau e-business measurement programs and plans visit <http://www.census.gov/estats>. 
 
* The 90% confidence interval includes zero.  The Census Bureau does not have sufficient statistical evidence to conclude that the 
actual change is different from zero.  
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Figure 16: Quaterly Retail E-Commerce Sales (in percent of total retail sales) [SKK08].
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Information Systems 2 / 3. Organizational stuff

Exercises and tutorials

• There will be a weekly sheet with two exercises
handed out each Tuesday in the lecture.
1st sheet will be handed out Tue. 21.4.

• Solutions to the exercises can be
submitted until next Tuesday before the lecture,
1st sheet is due Tue. 28.4.

• Exercises will be corrected.

• Tutorials each Wednesday 14–16,
1st tutorial at Wed. 22.4.

• Successfull participation in the tutorial gives up to 10% bonus
points for the exam.
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Exam and credit points

• There will be a written exam at end of term
(3h, 5 problems).

• The exam covers both courses,
– IS1 with 3 ECTS by 1 (more detailed) problem and

– IS2 with 6 ECTS by 4 problems.

• Both courses together give 9 ECTS (2 SWS IS1, 2+2 SWS IS2).

• The IS2 course gives 6 ECTS (2+2 SWS).
– ECTS = European Credit Transfer System

– 1 ECTS ≈ 30h workload (for the students)

– 180h: 14 weeks à 1.5 h lecture: 21 h
14 weeks à 1.5 h tutorial: 21 h

à 5 h solving exercises: 70 h
à 4 h post preparation: 56 h

once 16h exam preparation: 16 h
total work load: 184 h
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Text books

• Kenneth C. Laudon, Jane P. Laudon, Detlef Schoder (62006):
Wirtschaftsinformatik — Eine Einführung, Pearson Studium.

• Otto K. Ferstl, Elmar J. Sinz (52006):
Grundlagen der Wirtschaftsinformatik, Oldenbourg.

• Franz Lehner, Stephan Wildner, Michael Scholz (12006):
Wirtschaftsinformatik — Eine Einführung, Hanser.

Slides will be available online at the course webpage:

http://www.ismll.uni-hildesheim.de/lehre/is2-09s/
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Information Systems 2 / 4. About ISMLL

Persons

Lars Schmidt-Thieme
Alexandros Nanopoulos
— professors

Andre Busche
Krizstian Buza
Christoph Freudenthaler
Zeno Gantner
Rasoul Karimi
Artus Krohn-Grimberghe
Leandro Marinho
Thai Nghe Nguyen
Christine Preisach
Steffen Rendle
— research assistants

Kerstin Hinze-Melching
— secretary
Jörg Striewski
— technician

Christian Brauch, Florian Henze, Rodion Marx, Martin
Ortmann, Carsten Witzke
— Student Research Assistants
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Research Areas

artificial
intelligence

databases

algorithms

e−commerce

reputation / trust
management systems

semantic web

O
L

O
G

I
E

S

H
C

E
T

N

internet
technologies

information
retrieval

A
P

P
L

I
C

A
T

I
O

S
N

(management) decision
support systems

e−learning /
digital libraries

medical
data mining

engineerical
data mining

applied
statistics

social
networks

M E T H O D S

recommender
systems

data mining
machine learning /
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