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Exercises (+Solutions) to DHBW Lecture Intro2DWH — Chapter 1

Exercise E1.1*: Investigate the BI-Data Trends >= 2021.

Prepare and present the results of the e-book “BI_ Daten Trends 20217 TINF18D-DWH:
Supporting Material (dhbw-stuttgart.de) in the next exercise session (next week,
duration = 20 minutes). 2 students.

Task: Show how can DWH and BI help to overcome the current problems (i.e. corona
pandemic) and build the basics for more digitalization. Examine the ten data trends to support
the new digital requirements.

* This exercise is also a task for a Seminar Work (SW).

Solution:

m Saa$ is getting more popular

B  Greater usage of alternative Data

-,
Content

Impact of new Trends in DWH

and Bl on digital requirements (D) Resing demand for realime Data

| BY DOMINIK BAUER AND PASCAL DE VRIES

%"  Corporation needs to start earlier

D ALK, PASCAL 6 VOl

a8 Software only available as cloud
Service

SaaS Is
| BUT WHAT IS oot Broear or AP Software as
gettlng more SAAS? ccess through Browser or agervme
popular

New usage based license models
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Immediate switch to First the important By 2022, public cloud
more Saa5 solutions data storage systems services will be the
x Availability * Scalability and are migrated to the foundation for 20% of
elasticity cloult_:l,ﬂ'_len the |nrg:val|?n_s in data
applications. and analytics.

$ Cost Q Complex planning
Development

Current Situation
Greater
-Small projects are already use SaaS u S a g e Of WHAT WAS THAT
. AGAINT
-Corona moved Projects to the cloud a |te rn at | Ve
Data

- Projects started in the last year

Immediate switch to First the important By 2022, public cloud
more Saas solutions data storage systems services will be the
x Availability :,k Scalability and are migrated to the foundation for 90% of
elasticity cloud, then the innovations in data
applications. and analytics.
$ Cost Q Complex planning
Development

Current Situation G reater
usage of | e
alternative |

o iy Data

oSmall projecis are already use Saa$

= Projects started in the last year
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— Usage of external/non- F -

= g ?

E o T Dun Impact on digital requirements”

A|terﬂ ati\/e —] Need to make Experts to find
Q Finding corelations in the Data E externglljl[)ata Q correlations
Data accessible
. . The extracted The Information then
Extracting new Information \/ Information must be E can be used to gain
form the corelations trustworthy benefits

Companies realise the Correlation detection Content analysis with . . .
value of altermnative and Information alternative Data will - Earlier discovery of Corona Virus
Data. extraction from be used in 75% of the = Analyse search requests
Alizmeiis il fosnipcin = Monitor Traffic around Hospitals
be a Standard analysis Companies to achieve - e =prais
PICRESS changes and = Predict Corona Hotspots
innovations.

started analysing wastew:

ict the number of Inf,

= Possible u:

as an early warming system

Development

B AR Rasa 6

Usage of external/non-
traditional Data

Rising
demand for | ... Realtime |
. DATA. NOW. D t Finding corelations in the Data
real time ate

D a t a Extracting new Information

form the corelations

Capturing data changos Tha responses based on By tho and of 2024, 75% of
Make real time Le ga | fastar is critical to success. this data must ba at the companies will no longar
— - same paca s the businass wsa Al only 2z 3 pilot
— Make real time Data requirements for real procazsos. This i docizive project, but cparationally.
- accessible q for the stop from reactive to Az a rosult, data straaming
time data pre-active actien. and analysis infrastructures
will grow by a factos of 5
\/ Faster response to » Faster / automated
new information analysis

Development
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Current Situation
2 -:awst.lih'a!ﬂgi\ng Demand CO r p O ratl O n
= Personal protection egipment n e ed S -to BUT WHY?

2 Fast chaning Supplychains

= Diffent kinds of Covid-1% in different countries.

- Fast changing political landscape Sta r-t e a r| i e r

What is changing? Results

- There is less time to prepare the Data
- The need for a simple way to access and prepare Data rises
= This must be implemented in Coworking Software
= This would allow to work together more efficient and earlier

CLASSES GET ONLINE MORE PEOPLE WORK EVERYONE 15 CONMNECTED
ME

FROM HOME ALL THE TI

m

Greater shara of anline The Workflow batwaesn the Through the optimisation
Classes and Wark poopla that prapars the of recceurring processes IT a n O l I O r
R B e
usa tham gat Optimiad. neadad for this work. Thay
Maow cowarking options rise can uso the 20% tima thay
and Data is faster available. gained for other projects.

Listening

Development

Sources
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Second Solution: ,, Trends 2023“; Julian Bork, Felix Wilhelm, WS2023

Business
Intelligence

Integration sptimisren
o‘ Lrtrsrrmmrrsary e ger bt sul Eovor bwe ﬂ Swse Cramons d e h Mar ik eebeng
BN sormtemtotingnie gt s ﬂ T ———
0' Oiranoy o Law-Gode e Half-Cad

u Bdubrc verbindel Dain Semrasm

q ¢ b e ke Pamiareh

D J T ——

v B, Trsdaia_ P25 it Mecstn

3. Optimierung von Low- und High-Code

Livws / No=Cindles « Bap. AppShost Bulld Apps with no
[

iptisseriang van High-Code (1.8, Verlaganng in Clous)
Teash, v GilHub Copilal

T zu wanlger High und mehr Lioe bew, Na=Cods

&, Wetthauf zwizchen Mensch und

Maschine
Bprachindela wis OPT anbeiossln sioh el wislisr
Futmang van Alodeliom mur A s ng von
urmirukiurisrtan Deten
Mg Daien fur Aumweiiung & neiss Ersenninbees

Zuidinitig kfirnen meshr Daten ganauer und sfaidver
geniuite! weeden als jn Suscr

Last Update: 03.12.2023

1. Lieferkettenunterbrechungen treffen
auf Echtzeitdaten
= Lisferengpésse = Chip-Krise / Baumnaterialien
= Bei Unterbrechung der Lisferketta ist schnelles Handeln
gefragt

Motfallplane erstalien (eventuell Zwischenlager)
Prognosen (pradictive maintenance, Engpéisse erkennen)

Datenmenge stelgt weller = genauere Prognosen
2027 80% der Technologie-Ausgaben fiir Daten-Streaming

2. Schnellere Entscheidungen im groBen
MaRstab

Automatisierung durch Al, ML, ete.
Menschliches Know-how bei
Entscheidungen
Entschaidungsfindung baschleunigen

=» Entscheidungen die anhand von Daten
getroffan werden bringen echtan Mahrwert

6. Meue Chancen durch Marktkonsolidierung

v Juteiger Mard isl Sagrmanier in boliers Syslena

v Anrdhenung der Sysinma o Sassann
Kompatiniidl und beiet neus Maghchterien

1 kingsms Toole kimen Aulgaben o [aimne
Aulsarilung B Wiea s g sorinden

1 Sowsh| eierdarcisiane Scheitetalen dls much Tooks
il e Aulgab kombinksnen sind e ZulLinl

8. X-Fabric verbindet Data Gowernance

1 [Catn Mub < zemieler Ort fir Speichenng und
Varsmalung

+ [Cisin Mesh < Cioten wesden dezenirabsiert bl bel hren
vl igun Tk, vifaalal

v ik P -F gt Ober Dalin Spelehining hinkis s
il |dwgradion, Aralyse urd Daloefuss eaischen
SYTIHTIN SUSgEICiet

H-Fubsie

1 Enwllir dis Dals Fabefc und imlegrist sech
Arrsandungan, Dashbeands und

1 [Erméghct Modulart und Kombinksrbarkeit der
winzeinen Elmants
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8. Al dringt tiefer in die Pipaline ain Daten-Trends der vergangenen Jahre
-
' B BY | 20 Virislung hinfiligT  —|
v ] dieenimmt Rcestinesrigabeen im Bensich Datn Science
und D Engineuring
v Duabi Secardisl kfnnen shh gl barphan bedgaba
fhusgren
' Bl 3034, 50% dar maruallen Cutenimlegrvion van Data
Fibsrics ismmarmmin
W b e

g D ey O s, (00 Dot T s - i e

10, Einsatz von abgeleiteten und
synthetischen Daten

* Timiningmdoien fr ML wnd DL
* angel mn Dalen derch Detamchls und klaina
Darlanhenknn

» Kirad ioh generiorie Dabon solon ol s Traningsdaion
Panatzt werden

1 Temining der Madells achefler nichl sabr am Mangsl ven
Timiri

» Fukdnfig kelra mbseme Daboraammbing, sordom
Rastron von Synthoischorm Db

Exercise E1.2*: Investigate the catchwords: DWH, BI and CRM

Task: Prepare a report and present it next week; duration = 30 minutes (10 min for each area).
Information sources are newspaper or magazine articles or books (see literature list). 3
students.

Theme: Trends or new development in the following areas (project reports are also possible):
1. Data Warehousing (DWH)
2. Business Intelligence (BI)
3. Customer Relationship Management (CRM)
(operational, analytical, collaborative)

For Explanation of these ‘catchwords’ see also the slides of the lesson or search in the internet

Optional: Give an explanation also for the synonyms like: OLAP, OLTP, ETL, ERP, EAI
Solution:

DWH - Data Warehousing:
In vielen Organisationen sammeln sich in den operativen Systemen grof3e, isolierte und meist
unterschiedlich formatierte Datenmengen an. Durch Transformation dieser Daten und
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hinzufiigen externer Daten wird es moglich, Informationen integriert im Data Warehouse —
eine Art Warenlager fiir Daten — fiir Abfragen und weitergehenden Analysen bereitzustellen.

BI — Business Intelligence:

Bl ist der Prozess, die angesammelten, rohen, operationalen Daten zu analysieren und
sinnvolle Informationen daraus zu extrahieren, um auf Basis dieser integrierten Informationen
bessere Geschiftsentscheidungen treffen zu konnen.

BI ist wenn Geschéftsprozesse anhand der aus dem Data Warehouse gewonnenen Fakten
optimiert werden.

CRM - Customer Relationship Management:

CRM steht fiir kundenorientiertes Handeln, d.h. nicht das Produkt, sondern der Kunde ist
Mittelpunkt aller Geschéftsentscheidungen. Durch besseren und individuelleren Service sollen
neue Kunden gewonnen und bestehende Kundenkontakte gepflegt werden.

Operatives CRM:
Losungen zur Automatisierung / Unterstiitzung von Abwicklungsprozessen mit Kunden
(Online Shop, Call Center,...)

Analytisches CRM:
Losungen, die auf Informationen des Data Warehouse zuriickgreifen und auf
aufgabenspezifische Analysen (Data Mining) beruhen.

Kollaboratives CRM:
Kommunikationskomponente, die die Interaktion mit dem Kunden ermoglicht.

Gewinnung von Erkenntnissen durch Zusammenarbeit mit dem Kunden. Diese kdnnen dann
zur Optimierung der Geschéftsprozesse oder Personalisierung der Kundenbeziehung genutzt
werden.
OLAP — Online Analytical Processing:
Der Begriff OLAP fasst Technologien, also Methoden, wie auch Tools, zusammen, die
die Ad-hoc Analyse multidimensionaler Daten unterstiitzen. Die Daten kénnen aus dem

Data Warehouse, Data Marts oder auch aus operativen Systemen stammen.

(Abgrenzung Data Mining: Suche nach Mustern und bislang unbekannten
Zusammenhdngen (Neuronale Netze, Warenkorbanalysen,...))

OLTP - Online Transactional Processing:
Operative Softwaresysteme mit deren Transaktionsdaten. Heute analysiert man weniger
diese operationalen Daten als vielmehr multidimensionale, navigierbare Daten

(OLAP).

ETL - Extraction, Transformation and Loading:
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Ein ETL — Tool ist dafiir zustindig, um aus den operationalen Daten (real-time-data)
gesduberte und eventuell aggregierte Informationen sowie zusitzliche Metadaten zu
erhalten.

ERP — Enterprise Resource Planning:
Unternehmensiibergreifende =~ SW-Losungen, die zur  Optimierung  von
Geschiftsprozessen eingesetzt werden. Dabei handelt es sich um integrierte Losungen,
die den betriebswirtschaftlichen Ablauf in den Bereichen Produktion, Vertrieb,
Logistik, Finanzen und Personal steuern und auswerten.

EAI - Enterprise Application Integration:

EAI beschiftigt sich mit der inner- und iiber-betrieblichen Anwendungsintegration, um
einen problemlosen Daten- und Informationsaustausch zu gewahrleisten.
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Aktuelle Trends:

1)

2)

3)

4)

S)

6)

7)

8)

9)

10)

Explodierendes Datenvolumen

e Stirkster Trend

e Laut Gartner soll 2004 das Datenvolumen 30x so hoch wie 1999 sein.
e Skalierbarkeit

Integrierte 360° Sicht
e Der Kunde soll vollig transparent sein

= Trotz verteilter Applikationen soll ein vollstindiges Bild des Kunden
vorhanden sein. - wichtig fiir CRM

Komplexe Anfragen und Analysen
e Benutzeranforderungen an DWH- / BI- und CRM- Systeme steigen
e Anfragen nehmen zudem zu

Mehr Endbenutzer
e BI- und DWH- Systeme miissen zugénglicher werden
= Benutzbarkeit ,,weniger ist mehr*

Fussion von DWH und CRM
e Information (in den DWH’s) ist die Basis, um Kunden zu versehen

Active DWH

e Wettbewerbsdruck = Daten miissen schnell da sein

e Aktive DWH sind eng an operationale Systeme gekoppelt = sehr aktuelle
Daten + sehr detailliert

Datenansammlungen (’Data Hubs’) statt relationaler DBs
e Billiger + schneller, aber: kein SQL + nicht fiir jede Situation

Outsourcing
e Zu Anfang Applikationen + Daten; zukiinftig auch die Informationshaltung im
DWH

Starkes Anwachsen von Datenquellen (z.B. e-Business)
e Mehr Daten in unterschiedlichen Pléatzen

Re-Engeneering oder sogar Neuaufbau von Business- Systemen (DWH, ...)
e Kunde war nicht Mittelpunkt oder wurde nicht vollstdndig betrachtet;
Falschplanung (Gro8e, Geschwindigkeit, ... )

Further Solution (SS 2014):
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« NMotivation « Motivation

e Uberblick

Data Warehouse

Uberblick und Trends

« DWH Trends

» Zusammenfassung

\Wachsende heterogene Datenbsstands in Untemehmen A data warshouse is a
« Erschwerts Entscheidungsfindung aufgrund zunehmendsr subject-oriented,
Komplexitat o Uberblick integrated,
o Analyse Und Auswertung nuss oewahrsistet ssin f‘me';a’ “‘?m*
nonvolatile
—+ DWH unterstitzt Losung dieser Problemsteliungen 6 collection of data in support of management'’s decision-
— “Turning Data into Information!”™ making process.”

el W e (1908, 2t T3]

1. In-Memory-Datenhaltung
> Echtzeitanalyse
\ o In-DB-Analyse

2. DWH Sicherheit
Exera oma \\ * DWH Trends > z.B. Banken, Versicherungen, etc.
&= Mehrwert

3. NoSQL DBMS 6. Analytics as a Service
o dynamische Workloads
4. “Datafication” des Untemehmens Amwendung z.8. Rapid Protoyping
Moabile Gerate “
> Sensoren (RFID etc ) 7. In-Database Analysen
5 Soziale Netzwerke Data-Mining Algorithmen im DBMS

o Integration von Statistischen Prog_Sprachen (z 5. R)
5. DWH Appliances
- verkonfigurierte DWH Lésungen « Zusammenfassung

Zusammenfassung

Extraktion / Transformation / Laden von Daten aus

Agenda
werschiedenen Datenquellen mit den Zielen

» Entscheidungsfindung zu unterstiizen B u s I ness o Uberblick
» Datenqualitét & -konsistenz sicherzustellen I 1] te I I Ig ence e Bl Trends

Businessprobleme zu lésen

Uberblick und Trends * Zusammenfassung

Einfachen, konsistenten & verstandlichen Zugriff auf Daten fur alle
Betelligten zu lisfern

Susiness intaliganos

e Uberblick B Gee=mmD--L
i
o (e

! !tﬂ..:‘..‘....... + Bl Trends

[
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Vicusi Data Dicsavery —.-.-.....v ity Sloud Camputing

. aaearayze
+ senumemeiemen

+ Maremee ver Cloua

reneszning

Cioud Host

meaiis Firet . wetars Tranoz. ais 21 untsrziozen

. inorm;

. zoee
rsicrung ¢ icnEmeER o nesn

sz am wianieT

s Zusammenfassung

Relationship o Was ist CRM?
Management

Uberblick und Trends * Zusammenfassung

» Ausblick und Trends

o Was ist CRM? — Ganzheitliche, strategische Ausrichtung aller
LProducts come and go, but customers Geschéftsprozesse am Kunden

remain®

[Rust, Zeithaml Lemon 2000, 5. 6] s IT-gestiitzt

e « Ausblick und Trends

seoacEM omenzcnuz Sious Samputng nachstat

Autbau sigener CRM-Kandie auf sczalen Plattfrme: Social CRM Process
+  wasmannanng, Dmta Mining + 2o% CRM Enze mooercaun

Veragarng der Fazsischant Kommuniason
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=La

& Zusammenfassung

' ” =L

CRM - Quellen

Further Solution (WS 2019):

Data Warehouse
Trends und neue
Entwicklungen

Lars Schonfelder und Jakob Fellmann

10102019

\ Data Warehousing (DWH)

Ubergangin die Cloud
Optimierung und Performance
o Verbessertes Hardware-Management (10, Disk-Storage)
o Load-Balancingzwischen CPU und RAM
Appliances anschaffen
o Vorkonfiguriertes Produkt (Hard- und Software)
o BesserePerformance und Support
Data Marts bilden

o Performanceoptimierung durch Aufteilung in einzelne Datenlager

Agenda

e Trends DWH
e Trends Bl

e Trends CRM
o Fazit

Business Intelligence (BI)

Datenqualitatsmanagement (DQM)
o Stammdatenmanagement
o  Voraussetzungfiir Nutzbarkeit
Kinstliche Intelligenz (K1)
o maschinelle Verarbeitung von Informationen
o Verkniipfung autonomer Systeme und Prozesse
Multi-Cloud-Systeme - Verbinden mehrerer Cloudlandschaften
o Verteilung der Daten auf verschiedene Clouds
o Cloudanalytik
Analyse des Kundenverhaltens
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Business Intelligence (BI)
Analyse des Kundenverhaltens

\

# Nutzungder Kundendaten zur Analyse des Verhaltens
Analyse filhrt zu maglichen Voraussagen
Erhéhung der Kundenerfahrung (User Experience)
o Erwartungen des Kunden steigen permanent
Voraussetzungen sind bereits genannte Trends DQM, KI und Multi-Cloudnutzung

Erméglicht nachhaltige Entwicklung von Unternehmen

Fazit

Rasante Entwicklung
Massiver Anstieg des Datenaufkommens
o Performance und DQM

Cloudnutzung - Skalierbarkeit

Aufteilen von Datensenken und Zusammenfiihren zu groBen Datenquellen

Last Update: 03.12.2023

Customer Relationship Management (CRM)

Omnichannel-Integration

o Intelligente, kanalbergreifende Verkniipfung von Daten

o Ermoglicht s, reibungslose Ablaufe zu erschaffen
Abteilungen verschmelzen

o Kundenmanagement iber mehrere Abteilungen hinweg
Kiinstliche Intelligenz

o Predictive und Prescriptive Analytics

o Analyse des Kundenverhaltens
Zugriff jederzeit und Gberall

o Benutzerfreundlichkeit und Akzeptanz steigern

o Datenerfassung ither Smartphone

Further Solution (WS 2021, L.eon Berger, Dennis Schmidt):

=
(o)
(O

Data Warehouse
& Business
Intelligence

-
=/

“a—(@

01

Data Warehouse -
DWH

—e—e

=%
-

Y
O
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/@  (verview - Structure of DWH Q
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Sources

Exercise E1.3*: Compare two Data Catalogue Tools

Task: Select two of the Data Catalog (DC) tools from the two “Market Study - DC” slides
and prepare a report about the functionality of these tools (2 Students, next week, duration =
20 minutes).

Hint: Information source is the internet. See also links in the “Market Study —DC” slides. See
also the directory “Supporting Material” in the Moodle of this lecture [DHBW-Moodle].

First Solution: Lukas Heubach, Leonhard Krause (WS2020)

Comparison of 2 Data Catalogues
Tools

= Whatis a Data Catalog?
presented by Lukas Heubach and Leonhard Krause * Why Data Catalogues?
DWHLTINFT 8D «  IBM InfoSphere IGC

= Lumada Data Catalog

« Comparison

* Sources

‘What is a Data

Why Data
Catalog?

=  digital inventory (directory) catalogues?

* contains all company data

= Single source of trust- data inventory that
is correct and can be relied upon

= Data catallog is filled with metadata of
technical and business origin

= Data supply & demand

* provides functions for registering,
retrieving, using, evaluating and analyzing
data

« Data is constantly accumulating, more
and mare and in new formats

» data sets should be transparently
available in the company

= to organize company data

e  Main objective: to promote collaboration
within the company by making relevant
data
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IBM InfoSphere IGC - General

18 Lk Spiare Information Govamancs Cathisg

InfaSphere Information Governance Catalog

* websbased tool
« Create, manage, share, use business

knowledge
s Prices -
. individual offer 1BM InfoSpher Tool re—
e Goals e Do et 3 =

Data -> reliable information
«  Can be used in conjunction with other
InfoSphere tools e

] e

[

IBM InfoSphere IGC - Functions

Cloxrary Assets

- creal mplex relatianships between assels
a  Categories

liks  fobier ta structuse Ghossary Assets

s Terms

Wiord/mhrase that describes 3 characty

ural |lanquage cescription of & criterion that
e whesher an i 556l meets &

IBM InfoSphere IGC - Functions

Queries
= create your own queries
e forInformation Assets B
e for Glossary Assets
result: Table with information !

Lumada Data Catalog (Waterline Data Catalog)

s
‘A

.
[y

Last Update: 03.12.2023

IBM InfoSphere IGC - Functions

Connection of data sources

= different types of sources (asset types)
(AWS 53, IEM InfoSphere DBE2,
Oracle ...}

* Import e.g, via Metadata Asset Manager

IBM InfoSphere IGC - Functions

Information Assets

Imported records

Imported metadata

Display of zll included data sources
Display of zll data sets/metadata
Assign to Glossary Assets =

LR A

IBM InfoSphere IGC - Who is it for?

Business Analysts
e Business experts
*  Organizations that

o want to manage a comman
enterprise vocabulary and
governance practices
want to leverage the potential of
integrated metadata
reduce the need for technical
training

Lumada Data Catalog — Functions

« Tool for managing data from diverse
sources K
* uses machine learning to build data 37e 234 157
Inventory -
= patented fingerprinting technology for data
e Management of data lakes
* Goal analyze large amounts of data
automatically
# Price and demo are only available on
request

Data Catalag

«  Data recognition using metadata-based search

.
®  visualization of data

»  Detection of redundant data

. iption, rating function
*  Recording of user data

sesouce Name: | Campaign shas.cov

| S—— ° Curation Lavel ™
g [reei— [— k o
Ratine: Rk d Subscribens: o
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Lumada Data Catalog - Who is it for?

Last Update: 03.12.2023

Companies with large amounts of data
e Dataanalysts

Fast and efficlent compliance with data
protection regulations

e  Management of sensitive data

Sources

v hitps fww " o lumada-dst Jog.niml
(retrieved on: 13,02,2021 at 1432 Uk}

*  hOps:fwww,hi Comi -analytcalumade-aata-catslag,nim| fretneved o 13,02,2021
21437 Uhry

o ntips:iwaw b

. ntips fwwe.

pdf (abgerufen am: 13,02,2029 at 14:32 Unhr)

comidade/pd

odl (retrieved on: 13.02.2021 st 1432

hittps: talond.

g on: 13.02,2021 at 14:32 Uhe)
htips: fiwwa comsdq chidatamcalalogs (retrieved on 13,02 2021 st 14:32 Uh

hitlps: fiwaea, ibm, camidesde/markelplacafinformationmgvenm
+  htips 2 - information-g

emcalalog (ietrieved o0 13.02.2021 at 1452 Uhry
—catalog! {retnaved an; 13,02.2021 at 14:32 U}

Second Solution: Erelehta Zeqir1 (WS2022)

omparison

Category

Similarities

User Interface

Focus

Al

Product Pertfolic

“Social-Media" Tocls

IBM InfoSphere 1GC
« Data Catalag Tocls
+  individual price offer

« use of different data sourcas

Web Too|

data management

No

|BM InfaSphere Family

No

Lumada Data Gatalogue

no specification (possibly deskton
applicatian)

data analysis

Al-based data analysis and
structuring

Lumada Data Services

‘Yes (comments, subscripfion,
rating)

THANK YOU FOR YOUR ATTENTION!

LR

. "
I'M/GONNANEED|YOU TOIBRING
MORE/DATA:

GOOD DATA BAD DATA

IT'S HOW YOU' USE ITI

;- (= = 1
& & p |
L= 5 @ 1 SAP —Data Hub
.- x4 L-_,'ll
- { i., E ‘; o A o
| Ll = $ | - Verfiigt Gber Metadaten fir Vielzahl von Datentypen und Datenquellen
5 = “ |
ity 5 [ v - Stets aktueller Uberblick
o |
“ = il | - Schneller auf neue Informationen und Ereignisse reagieren
- P |
L' f
Einheitliches Tool fir Nutzung verschiedener Machine Leaming-Modelle und Analysealgorithmen
T "
SAP Data Hub und R ° Daten werden bereinigt und fiir Analyse und Weiterverarbeitung vorbereitet
SAP Information Steward o 5 @
4 (
=T

SAP — Data Hub

- Datenpipeline-Flow iiber grafische Mutzeroberfliche modelliert
Datenpipeline ist ein Netzwerk von Operatoren
Funktionen jedes Operators knnen iiber Parameter konfiguriert warden

Mit Modeler flussbasierte Datenpipelines erstellen

SAP — Data Hub

- Automatische intelligente Erfkennung von Datenbeziehungen

= Daten auf Speic

verarbeitet = unnétige D
Liscke zwischen strukturierten Unternehmensdaten und unstrukturiertem Big Data geschlossen
Daten aus verschiedensten Quellen wie SAP- und Non-SAP-Systemen, aus Cloud oder lokalen Systemen

- G A und Daten im L h

= Sicherheitsrichtlinien an einem Ort verwaltet
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SAF — Data Hub — Fazit

= Unterstitzt Datenverwaltung durch Data Warehouse Integration und Daten-Orchestrierung
- Ermdglicht Unternehmen bessere Einblicke in Daten und ein tieferes Verstandnis fiir diese

= Compliance-Richtlinien werden beriicksichtigt

- D zwischen D |asst sich leichter verwalten
= Leicht he und beliebig Sicht auf die gesamte Datenlandschaft
[ ] —t e

SAP — Information Steward

Zusammenschluss der Module
im SAP Data Services

C ing Pack Build
- Erméaglicht die Erstellung von
Weboberflichen
- Frontends kdnnen
Validierungsregeln oder
Standardisierungsregein
beinhalten

Data Insight

NetWeaver MDM,
Information Steward iibernehmen
- Amwender Kénnen individuelle
Regeln festlegen

SAFP — Information Steward

- Geschiftsdaten werden periodisch gesammelt
= Stellt automatisch Beziehungen zwischen unterschiedlichen Datensdtzen her
- Zeigt Beziehungsgeflechte stark vereinfacht an
= Kann auch in das Modul SAP Master Data Governance integriert werden
- Fachabteilungen haben Einblick in notwendige Unternehmensdaten ohne IT Abteilung
= Richtet sich speziell an Kunden, die bereits mit SAP MetWeaver Business Warehouse und SAP
Business Objects arbeiten

SAP — Information Steward — Fazit

g der Geschaf des Lh h

= Infc tber die vorhands auf einen Blick

- Vemingert Aufwande der IT-Abtsilung
- Agile Arbeitsweise und langfristige Kosteneinsparungen

- speziell an SAP Kunden

Exercise 1.4: First Experiences with KNIME Analytics Platform

Task: Install the tool and report about your first experiences. Give answers to the following

questions:
1. What can be done with the tool?

2. What are the features for Data-Management?
3. What are the features for Analytics and Data Science?

Information source is the KNIME Homepage KNIME | Open for Innovation and the three
mentioned documents in the lesson DWOI (see lesson notes).

Hint: The installation of KMIME is described in the “KNIME-BeginnersGuide.pdf”. The
document can be found in the first category of the “Supporting Information for DWH
Lecture” in the Course-Moodle: Kurs: T3INF4304 3 Data Warehouse (dhbw-stuttgart.de)

Download KNIME Analytics Platform

1.4. The KNIME web page

- Go to www.knime.com

- Inthe upper right corner of the main page, click
“Download”

- Provide a little information about yourself (that is
appreciated), then proceed to step 2 “Download
KNIME”

- Choose the version that suits your environment
(Windows/Mac/Linux, 32 bit/64 bit, with or without
Installer for Windows) optionally including all free
extensions

- Accept the terms and conditions

- Start downloading. You will end up with a zipped
(*.zip), a self-extracting archive file (*.exe), or an

End to End Data 'e
)

Science =

AUKNIME, we build software to create and
productionize data science using one easy

stakeholder in the d
focus on what they d

KNI Software KRNIME Dpen Source Phiosophy

Installer application

- For.zip and .exe files, just unpack it in the destination
folder. If you selected the installer version, just run it
and follow the installer instructions.
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Solution 1: Copyright: Creative Commons (CC) license by Felix Grohme, Finn Markwitz
(WS2021) - “Bridge the gap between data science and business”:

Knime

Felix Grohme, Finn Markwili
DWH, TINF-19D

O

“Bridge the gap Knime

between data science
and business”

Components

—Knime Website

Knime = DH = TINF=158 = Erahme, Mariitz

Knime Features:

Blend & Transform:

e Access data from different sources (e.g Databases, Files, etc.)

e Merging of data from different data sources (adapting data if necessary)
e Prefabricated interfaces for various DBs and DWHs

e Interfaces are extensible

e Documentation of executed steps for better traceability

Model & Visualize:

e Allows to combine data with context -> different visualization possibilities

e Apply different tools via Knime -> Tensorflow, H2O, R and Python

e Create high quality data models -> data is accessible and easy to find -> visual
documentation through framework

Deploy & Manage:
e (Create interfaces to make data available in other systems
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e Integrated rights system -> who is allowed to access which data
e Persons with little knowledge can map processes thanks to workflow editor

Consume & Interact:

e Allows the easy creation of reports (diagrams, Excel)
e Security for sensitive data in the form of encryption, versioning, logging, etc.

Features

Exampu le
Workflow

Modeling &
Transformation Visualisation

Consume &
Interact

Kadria = Dt = TINF=130 = Grohme, Markwitz

Workflow Beispiel

5tE|J 1 Transformation

4@_@7

Convert step III

THANKS

Knima = B = TINF=158 - Grohme, Rarkowitz

How does Knime work:

Knime uses so-called workflows to create a process. This allows people who do not have the
required skills in data science but have expertise of the economic process, or vice versa, to
easily create a data-workflow which can be implemented within a production environment.
An easy to understand example is shown in the following text:

JS0ON Reader JS50H 16 Table  Columa Filter Color Manager C 5V Winileq
L1 b
il .
L L L | L |
Mode 1 Node 2 Mode 3 Node 4 Node 5
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First, we import data using a JSON-Reader Node, since KNIME holds the processed data of
each node in the context of the node, this is where the now imported dataset is present.

This allows the user to view each step of the workflow and recap which

node transforms the data in which way. After importing the JSON data we’re telling the
import node to only represent the data matching a given JSON-Path.

This can be achieved via the “dotwalk”-annotation within the configuration of the JSON-
Reader node. The JSON-Reader node is able to automatically convert the JSON-Array into a
table using one row for each monster.

When passing the table containing the objects into a JSON to Table node. This node takes the
properties of the JSON-objects in the rows and maps them to new

columns.

Taking a look at the generated table, we can see a good overview of the monsters. Each
property is now sorted into a new column. If we take a look at the resulting table we see a lot
of columns with no values. This can happen since KNIME maps the JSON-object with all the
values for all the objects. Since we only want the important properties, we sort out the
important columns using a Column Filter. This node allows us to remove or even merge,
certain columns from the table.

The transformation results in a table containing only the wanted columns.

Let’s say the use case ends here and our company wants to use the now corrected dataset
within a third-party-software, we could for example export it in

to a CSV-File to make it available for further usage.

Solution 2: Tim Horlacher und Lukas Huida (WS 2022)

Information
* Open-Source & GPLv3
« KonstaNz Information MinEr
KN I M E « KNIME Analytics Platform != KNIME Server
« Started Development 2004 at University Konstanz
« Java
Features — Blend & Transform Features - Model & Visualize
« Data from different sources (sql, excel, csv, image « Visualize your data/results
reader, files) ~ Histogram
. ) .. - (i i le)
« Merging data from different sources (join, etc.) _ t;‘::fj:;f;f;’i””’e renarts
» Data Manipulation - Teble
. « Using third-party tools
» Store at different targets R
— Python
- TensorFlow
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FLE T

.........

sbu o S B

Features = KnimeHub

» Publish your workflows
+ Has 4200 Nodes & 12000 Workflows

KNIME-R

Vinipue | Vemaiiin | achanced | Rowsasties | Memorybay

e Ve Ut R
iz

KNIME: __Charts

buAREERSANSMADEES e &

A5 ety et by B

KNIME - Python

......
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Exercises (+Solutions) to DHBW Lecture Intro2DWH — Chapter 2

Exercise E2.1*: Compare 3 DWH Architectures

Task: Compare the three DWH architectures (DW only, DM only and DW & DM) in the
next slide. List the advantages and disadvantages and give a detailed explanation for it. Find
also a fourth possible architecture (hint: ‘virtual’ DWH)

Solution hint: Use a table of the following form:

DW DM | DW& | ??? | Explanation
Only | Only | DM ?

Criteria 1 ++ + 0 0 Text1

Criteria 2 -- - + - Text2

Criteria 3

Solution:

Datawarehousing 5. Semester, ITOOPMB, Marcel Petz M

Projekt: Comparison of different DWH Architectures

Dokument: Comparison Matrix, 25.10.02

Seite: 171

Criteria Datawarehouse |Datamarts only Datawarehouse & ["Virtual™ Description

lonly Datamarts Datawarehouse

Costs of (Costs of implementation describes the

implementation complexity of implementing a
datawarshouse and its components

\ \ o [Complexity depends on general

architecture (e.g. networked
environment, database based, amount
of hardware needed....) of the
datawarehouse.

Costs of [Costs of administration describes the

administration ' - o (=} costs for maintaining and run the
datawarehouse.

Average data age 0 0 N . How old is the information pry
the frontend users of a datawareh

Performance The Parformance of the whole syst

+ + - and all involved components. Which

|architecture a good performance.

Flexibility Flexibility di es the ability of

changing datastructures or parts of the
0 . " datawarehouse programs. High
flexibility means, that it is easy to make
changes to the data structures and
client applications
implementation- Describes the time-to-market. The time
ftime from begin of implementation until the
- - - system is activated for production use.
FPositive values mean short
mplementation time.

Data Consislenc: + +
Quality of (Quality of data stored in the
informations datawarshouse depend strongly on the
quality of the ETL process. It is not
possible to draw general conclusions at
this point
History The ability to look at certain points or
. - - - periods of lime in the past und gather
nformation about it

Implementation costs
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The implementation of a Data Warehouse with Data Marts is the most expensive solution,
because it is necessary to build the system including connections between Data Warehouse
and its Data Marts.

It is also necessary to build a second ETL which manages the preparation of data for the
Data Marts.

In case of implementing Data Marts or a Data Warehouse only, the ETL is only implemented
once. The costs may be almost the same in building one of these systems. The Data Marts
only require a little more hardware and network connections to the data sources. But due to
the fact, that building the ETL is the most expensive part, these costs may be relatively low.
The virtual Data Warehouse may have the lowest implementation costs, because e.g.
existing applications and infrastructure is used.

Administration costs

The Data Warehouse only solution offers the best effort in minimizing the administration
costs, due to the centralized design of the system. In this solution it is only necessary to
manage a central system. Normally the client management is no problem, if using web
technology or a centralized

client deployment, which should be a standard in all mid-size to big enterprises. A central
Backup can cover the whole data of the Data Warehouse.

The solution with Data Marts only are more expensive, because of its decentralized design.
There are higher costs in cases of product updates or maintaining the online connections,
you also have to backup each Data Mart for itself, depending on his physical location.

Also the process of filling a single Data Mart is critical. Errors during update may cause loss
of data. In case of an error during an update, the system administration must react at once.
Data Marts with a central Data Warehouse are more efficient, because all necessary data is
stored in a single place. When an error during an update of a Data Mart occurs, this is
normally no problem, because the data is not lost and can be recovered directly from the
Data Warehouse. It may also be possible to recover a whole Data Mart out of the Data
Warehouse.

Virtual Data Warehouses administration costs depend on the quality of the implementation.
Problems with connections to the online data sources may cause user to ask for support,
even if the problem was caused by a broken online connection or a failure in the online data
source. End-users may not be able to realize whether the data source or the application on
their computer cause a problem.

Average data age

The virtual Data Warehouse represents the most actual data, because the application
directly connects to the data sources and fetches its information online. The retrieved
information is always up to date.

Information provided by Data Mart only or Data Warehouse only solutions are collected to
specific time. Generally, each day by night. These times can vary from hourly to monthly or
even longer. The selected period depends on the cost of the process retrieving and checking
the information.

A solution with one central Data Warehouse and additional Data Marts houses less actual
data then Data Warehouse only. The data of the Data Warehouse must be converted and
copied to the Data Marts, which is time consuming.

Performance

A virtual Data Warehouse has the poorest performance all over. All data is retrieved during
runtime directly from the data sources. Before data can be used, it must be converted for
presentation. Therefore, a huge amount of time is spent by retrieval and converting of data.
The Data Marts host information, which are already optimized for the client applications. All
data s stored in an optimal state in the database. Special indexes in the databases speed up
information retrieval.
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Implementation Time

The implementation of a Data Warehouse with its Data Marts takes the longest time,
because complex networks and transformations must be created. Creating Data Warehouse
only or Data Marts only should take almost the same amount of time. Most time is normally
spent on creating the ETL (about 80%), so the differences between Data Warehouse only
and Data Marts only should not differ much.

Implementing a Virtual Data Warehouse can be done very fast because of its simple
structure. It is not necessary to build a central database with all connectors.

Data Consistency

When using Data Warehouse or Data Mart technology a maximum consistency of data is
achieved.

All provided information is checked for validity and consistency. A virtual Data Warehouse
may have problems with data consistency because all data is retrieved at runtime. When
data organization on sources changes, the consistency of new data may be consistent, but
older data may not be represented in its current model.

Flexibility

The highest flexibility has a virtual data warehouse. It is possible to change the data
preparation process very easy because only the clients are directly involved. There are
nearly no components, which depend on each other.

In Data Warehouse only solution flexibility is poor, because there may exist different types of
clients that depend on the data model of the Data Warehouse. If it would be necessary to
change a particular part of the data model intensive testing for compatibility with existing
applications must be done, or even the client applications have to be updated.

A solution with Data Marts, with or without a central Data Warehouse has medium flexibility
due that client applications normally uses Data Marts as their point of information. In case of
a change in the central Data Warehouse or the data sources, it is only necessary to update
the process of filling the Data Marts.

In case of change in the Data Marts only the depending, client applications are involved

and not all client applications.

Data Consistency

Data consistency is poor in a virtual Data Warehouse. But it also depends on the quality of
the process, which gathers information from the sources.

Data Warehouses and Data Marts have very good data consistency because the information
stored in their databases have been checked during the ETL process.

Quality of information

The quality of information hardly depends on the quality of the data population process (ETL
process) and how good the information is processed and filtered before stored in the

Data Warehouse or presented to a user. Therefore, it is not possible to give a concrete
statement.

History

A virtual Data Warehouse has no history at all, because the values or information are
retrieved at runtime. In this architecture it is not possible to store a history because no central
database is present.

The other architectures provide a central point to store this information. The history provides
a basis for analysing business process and their efforts, because it is possible to compare
actual information with information of the past.

Second Solution (SS2021):
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COMPARISON TABLE

I 0 T 7 e

COMPARE 3 DWH ARCHITECTURES

LUKAS SCHULT, LUAMA JUH

Adrninistration Run & Manage/Maintain cost
expenses
Implementation - + - —+ Cost and time needed to implement the
Architecture including all components
and necessary hardware
Performance 1] + + + Spead at which Data can be accessed

Size >|00 GB =100 GB

COMPARISON TABLE IMPLEMENTATION

—mm

Flexibility ++ Adaptability in response to changes

History + + + = Storage of historical datz used to B 5 o= « DWE&DMnesdtobe  + Simple structure
determine data trends 5 Large amounts of > ion more i > Small complasity
Sacurity - + ] + Management of access to dam stored in FRSOUNCES necessary simple + Connections *  Litte implementation time
the data modsl # Implementation process  *  Diays - Months + Long implementation time + Low cost
Data Quality & + - + - more complex + Cost efficient + Very high cost
Consistancy + Months —Years
* High cost

FLEXIBILITY DATA QUALITY & CONSISTENCY
“
+ Defined by single + Defined for varying * H#\ e Uniform data format . quu:]lylngx
in
domains subject matter formats and structures mnmnfumm various DMs
i v - » Mo discrepancies

= Adapting to changes Small data model » Changes easy & quick * “Singie p—

more difficult  Changes easy & quick

SECURITY

T G .

)Danmﬁsnotlmmed >thmcesirmed defined in meta data It uses a centralized Decentralized processes  Data is centralized,
% Data access controlled system design which like backup, updates have which allows safer

simplifies Management o be done for each DM, management of DMs. ]
and Backup capabilities.  In combination with a ‘When used together. the Views onViews can also

high error risk. this costs level out with require extensive
results in higher costs  savings from DW and  computing resources.
than DWW more expenses from These factors make the
DMs. architecture very
expensive.
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SIZE PERFORMAMNCE
BT EE T P P
OV size range is 100 GB DM size is usually less than Based on data from the Cmrpamlemtmidun]
to | TB+ 100 GB. Datawarshouse the size WY, ‘With a large amount of  Allow efficient access DMs improve the Virtual views on the data
range is 100 GB to | TB+. data stored in the DWW because the amountof  performance of a DWW provide a fast query
the processing time data is smaller. because they can take  time. but the required
increases and the over processing tasks.  computing resources are
DataWarshouse is a large DM only has a specificdata DM usesa subsetof data The Virmual DV size is performance is suffering. high.
repository of data collected ‘o work with. from the DV easily modified, and Auto-
from different sources. scaling is available.

CONCLUSION

R R =

Has a dedicated location to Dwue to the acquisition of

store the History daa. data during runtime and no
central data storage the
hi e — 1 = DWW and DM in combination address each other's weaknesses and work well in combination

= Virtual DWs provide visuzlization of Data stored in distributed physical environmenits through abstraction.
B faster access and scaling but iz expensive and has no historical dat smorge
Retention tmes can vary = L -
betwesn days, weeks,
months, etc.

QUELLEN

m  hitps:ihwew geeksforgeeks org'difierence-between-data-warshouse-and-data-mart/

hitps:lintelipaat comblogutorial data-warehouse-tutorial ‘merits-and-demerits-of-using-data-warehouse)

hittp:/imibenhaddou. com/202000 1/ Iha{:h"nuﬁ" and-disadvan@ges-of-a-data-mart/

hittps-('www astera com'defty pe/blogtypes-of-data-marts/

hitps:/iwhww.inir icity. comywhit epapers/ physical-vs-virtual-tables]

hittps: W puru¥3 comy/data-wareh ouse-vs-data-mart himl

m  hittps:iwisdomschema.com/virtual-data-warehouse’

Third Solution (WS2021):
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Data Warehouse
Architectures

Hai PataraPuing, Faldns F!-w

INTRODUCTION

DATA MART ONLY

2. LM only

r.’l - . r-; .
h— |— % - ‘I
| W

Ay

Last Update: 03.12.2023

TABLE OF CONTENTS

L
b L
N1 - 02

Tnbrodudion Comparison

DATA WAREHOUSE ONLY

AR

DATA WAREHOUSE AND DATA MART
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COMPARISON

(OMPARISON

VIRTUAL DATA WAREHOUSE

Last Update: 03.12.2023

COMPARISON

Addition

VIRTUAL DATA WAREHOUSE
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(OMPARISON ’ COMPARISON

L] B
oo e b Ikt B
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] ee—— = [Tt ee——
T L
= ]t s S 5 S il

JIURCES

THANKS

SMLYTL Tol e vy
] D L
amm e e s b ek

Exercise E2.2*%: Basel II and RFID

Task: Prepare a report and present it at the next exercise session (next week, duration = 15
minutes). Information sources are newspaper or magazine articles or internet

Theme: Give a definition (5 Minutes) and impact of these new trends on Data Warehousing
(10 Minutes)

1. Basel I

2. RFID

Look also for examples of current projects in Germany

Solution:
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Thomas Durr

©2004 1BM Corporation

Warum Basel-Abkommen?

= Risiko: Kreditausfall
= Geringe Eigenkapitalquote
= Keine einheitlichen Rating-Richtlinien

= > Basel | (1988)

I ©2004 18M Corporaton

Last Update: 03.12.2023

Agenda

= Warum Basel-Abkommen?

= Uberblick Basel | + II

= Basel Il Roadmap

= Basel Il und Data Warehousing
= Tools

= Ausblick

I © 2004 18M Corporaon

Basel |

= 8% der Kreditsumme durch Eigenkapital abdecken
= Kunden-Rating anhand interner Priifungen

= Grundlage: Bilanzen + bisherige Kreditwiirdigkeit
= - falsche Anreizsetzung, unabgedeckte Risiken

Kirch-Krise, Bankenkrise in Japan
- Basel Il

©2004 1BM Corporation

Basel Il

= Kundenrating intern und extern
= Reservebildung je nach Kreditrisiko

= Aufteilung in Qualitative und Quantitative
Risikofaktoren

= erweiterte Offenlegung der Finanzsituation in
Banken

= Eigenkapital = Kreditsumme x Risikogewicht x Kapitalquote

Basel Il - Sdulenmodell

Mindestkaplial-| | Aufsichtliches Forderung der
antorderungen Uberprifungs- Markrdisziplin
verfahren
Verstirkung der Ervelterung der

Individuelien Offenlegungs-

Bankenaufsicht

pfiichten

(Operat. Risika)

I 2004 1BM Corporation I ©2004 18M Corporation

Basel || Roadmap

= 2003: Aufnahme von Basel Il in die Strategie
der Institute

= 2004: Aufbau der DWH-Infrastruktur

= 2005: Datensammlung + Auswertungsstrategie

= 2006: ... Parallel-Lauf von Basel | + I

= 2007: Basel Il wird bindend

Basel Il und Data Warehousing

= grosse Datenmengen zur Analyse
= DWH werden bendtigt von:
— Banken > Kunden-Rating
— Rating-Agenturen > Service zur Verfligung stellen

— Unternehmen - optimale Finanzsituation verringert
Kreditkosten

I ©2004 1BM Corporaton | © 2004 1BM Corporation
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M TEE o [MFRIVEEES0° @ @939
Tools Ausblick

= IBM-L6sung -> Banking Data Warehouse (BDW) = Vorbereitungen laufen seit 2003
uience = Start: 01.01.2007

i = verandert Verhiltnis zwischen Kapitalgeber und
Kapitalnehmer

= umfangreicher Absatzmarkt fiir DWH-Services
entsteht (weltweit!)

Estracion,
Valbkaton

e A

Datasource  Exwaction  fu Tymslormation  pata Marts Reporting

Matadata
Warehouse Admisration uote B

Fine weitere Losung zu Basel2 und DWH ist wie folgt:

I Agenda 7

Sicherung der Stabilitdt im Finanzsektor
Eigenkapitalvereinbarung von 1988 (Basel I)

Von Basel | zu Basel I

Griinde fur Basel Il

Basel Il & DWH Rating von Krediten nach Basel Il

Die Bank will uns kennen lernen

Auswirkungen von Basel I

Herausforderungen an Data Warehouse Systeme

Christian Schafer, 28.10.2005 h p

©2005 HewlettPackard Development Company. L.

Sicherung der Stabilitat im (D ]
Finanzsektor

Sicherung der Stabilitat im a3
Finanzsektor 77"

Umgang mit Kredit-, Markt, Liquiditats- und anderen I
Risiken ist Aufgabe und Geschaftszweck von
Kreditinstituten/Banken Lésung:
Probleme: Sicherung einer angemessenen

Schaffung einheitlicher internationaler
Wettbewerbsbedingungen

Eigenkapitalausstattung der Banken
Der freie Umgang mit Risiken darf nicht zu Instabilitaten
im Finanzsektor fiihren

Freier Umgang bei der Sicherung von Risiken fiihrt zu
unterschiedlichen Wettbewerbsbedingungen im
Bankwesen

A
Von Basel | zu Basel |l
Eigenkapitalvereinbarung von 1988 A »
B N Kritik an Basel |
(Basel 1) - ' ) :
Risiken der Kreditvergabe werden unzureichend abgebildet
Neue Finanzierungsmdglichkeiten werden nicht beriicksichtigt
o . . . Verbesserungen durch Basel Il P
Richtlinie zur Férderung und Sicherung eines Internes oder externes Rating Eigenkapitalvereinbarung
funktionierenden Bankwesens. von Kreditrisiken Saule1] | Samez]| | Saules
Marktrisiko (Branche etc.) Mindest- Bonk- B
Operationelles Risiko (Ausfall keptel| | aumdi) | dato,
Wichtigstes Merkmal: Von Mitarbeiter, Systeme etc.) e NEE-%S o
Eigenkapitalunterlegung seitens der Bank muss Sggtaﬂaﬁhtgcﬂgess rozes
mindestens 8% der Kreditsumme betragen P gsp!
Erweiterte OﬁenleQ'—'”Q Das Grundkonzept vor Basel Il

(Selbstkontrolle des Marktes)

November 6, 2005
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Rating von Krediten nach Basel Il

- Bewertung von Kreditnehmem durch unabhangige
Ratingagenturen wie z.B. Standard & Poor’s (extemes Rating)

- Bewertung von Kreditnehmem durch den Kreditgeber selbst

Die Bank will uns kennen lernen

- Datenerhebung zur Berechnung des erwarteten
Kreditausfalls (Expected Loss)

auch IRB-Ansatz genannt). Genehmigungspflichtig durch ~Adresse
Hk(:‘na;rfitlcht - Transaktionen
~— Harne raktoren ”
- Branchenabhangiges Risio - Laufende Kredite
- Geschiftsprofil und Wettheweshsposition - Liquiditat
- skraft - -
. mhgen- und Ausstattung - Eigenkapital
- Liquiditat el g
~ Weiche Faktoren 0 i 0
Ut aiinar ie -> Differenzierte Krec?ltbewerFung
* Personalpolitik -> Berechnung der Eigenkapitalquote
- Managementqualititen
- Organisationsstrukiuren
Momaviey i, 206 b Hmiey I, 205 H
;3 |B Herausforderungen fiir Data (O]

Warehouse Systeme

- Daten der Kunden als Basis fur Analysen und

Statistiken

- DWH als Moglichkeit zur Steuerung der Qualitat

des Kreditportfolios

- Transaktionen, Kontostande, laufende Kredite zur

schnellen Bewertung von Risiken

» Erkennen von externen Einflussfaktoren

(Markigeschehen, etc.)

- Daten missen Konsistent sein und mindestens

eine Historie von 3 Jahren aufweisen

u HemvdesiL 205 »
(D ] D
DWH Konzept Roadmap Basel Il
Monat  Jahr  Ereignis
Juli 1988 | Verdffentlichung der Baseler i (Basel )
Ende 1992 Inkratttreten von Basel |
Januar 1996 | Baseler Marktrisikopapier
Juni 1999 | ErstesKi ur N g der Eigenkapitalvereinbarung (Basel ll)
Januar | 2001 | Zweites Konsultationspapier zu Basel ||
Dezember 2001  Anderung des Zeitplans fiir die Fertigstellung des neuen Akkords
Mai 2003 | Drittes Konsultationspapier zu Base! Il
Mitte 2004 der neuen Eig
Ende 2006 | Inkraftireten von Basel I
Hhemmde 1L 22K " Pt 06
A

Quellen

« hitp/Awww_bundesbank.de/bankenaufsicht
« hitp/hwww foerderand.de/353.0.html

- hitp/iwww.baselHi.infof

« hitp/Avww_hp.com/

e I Awe)
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Eine weitere Losung (dritte Lsg.) zu Basel2 und DWH finden Sie in der folgenden
Darstellung:

Basel I: Kreditvergabepraxis limitiert durch Verkniipfung mit Eigenkapital
Vergabe von Krediten an Kunde mit miBiger Bonitdt -> hohere Zinssétze

1974: Zusammenbruch Herrstatt-Bank
- Devisenspekulationen

1988: Eigenkapitalvereinbarung ,,Basel I
- Kreditvergabepraxis

EN

Mindestkapital

anforderungen

Uberpriifungen
durch
Bankenaufischt

Marktdisziplin
durch
Offenlegungs-

Kreditrisiko, 5
Marktrisiko, pfl icht
Operationelles
Risiko

Basel I: = 8% Eigenkapital

Basel II: nur Mindestkapital basierend auf Kredit- und Marktrisiken
Marktdisziplin: Verhalten, Offentlichkeit {iber Kapital & Risiko zu informieren ->
giinstige Bedingung bei Beschaffung Fremdkapitals

http://www.bundesbank.de/bankenaufsicht/bankenaufsicht basel.php

» Standards
- Migration alter Daten
- Anbindung weiterer Datenquellen

» Qualitat und Zuverlassigkeit
- Berechnung der Kreditrisiko-Kennzahlen

» Umstellung von IT-Systemen
- GroRe Datenmengen speichern und auswerten

ualitatskontrollen

DM strategy: Risk International
http://db.riskwaters.com/data/Risk _free article /basel.pdf
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PD: Ausfallwahrscheinlichkeit, Verlustquote bei Ausfall, Hohe bei Ausfall ->
erwarteter Verlust

http://www.it-observer.com/data-management-challenges-basel-ii-readiness.html
http://www.facebook.com/topic.php?uid=25192258947&topic=5725& tb noscript=

1

1. Basel Il

nnnnnnnnn

2. Internes
Meldewesen

........

3. Analyse
und
Auswertungen

4. Externes
Meldewesen

L —1

G Creditpltis'™

CreditBank Plus AG, Stuttgart
www.information-works.de

»Erweiterte Standards fir Offenlegung und
Uberprifung

»Erhohte Kapitalanforderungen

vLiquiditatsanforderungen
> Echtzeitiberwachung

http://www.finextra.com/community/fullblog.aspx?blogid=4988
frei verfiigbare Anlagen hoher Qualitdt halten, welche auch in Krisenzeiten
verkéuflich, Echtzeit -> data quality challenge

http://www.information-management.com/news/data_risk_management Basel-10018723-1.html
http://www.pwec.lu/en/risk-management/docs/pwc-basel-I11-a-risk-management-perspective.pdf
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An additional presentation about RFID & DWH:

+
RFID

Radio Frequency Identifikation

Stefan Baudy, Max Nagel, Andreas Bitzer

Agenda

+
= Was ist RFID

= Anwendungsgebiete
= RFID & Data-Warehouse
m Ausblick

WasistRFID
+

= Kontaktlose Kommunikation tGber
elektromagnetische Wellen
Sillicon-Chip mit

gespeicherter ID

= Abruf von Lesegerat tber
Aussenden von Wellen

= Chip sendet ID zuriick

= Empfanger leitet Information weiter

Was ist RFID > Anwendungsgebiete -> RFID & Data Warehouse > Ausblick

R F I D - Funktionalitat

RFID Antenne  RFID Roader  Appiikation

+ Drahtioss Ener
+ koin Sichtkont. endig
+ Unempfindiich gegeniber Schmutz

Was ist RFID > Anwendungsgebiete > RFID & Data Warehouse > Ausblick

RFID & Data-Warehouse

+
= Anforderungen an ein DWH

— hohe Anzahl gleichzeitiger Transaktionen
— extrem hohe Datenmengen
— kurze Antwortzeiten

= Edge-Computing

m Dezentale Speicherung der Daten

Was ist RFID - Anwendungsgebiete > RFID & Data Warehouse > Ausblick

Anwendungsgebiete RFID
m Barcode: Ersatz, Erweiterung | |||H|m H|
— Inventariiberwachung MEEGTSTesrer .
— Automatische Lagersysteme
m Sicherheitssysteme
— Zugangskontrolle
— Diebstahlschutz
— Gepackkontrolle

z &

Was ist RFID > Anwendungsgebiete > RFID & Data Warehouse > Ausblick

RFID & Data-Warehouse

+
= Anforderungen an ein DWH

— hohe Anzahl gleichzeitiger Transaktionen
— extrem hohe Datenmengen
— kurze Antwortzeiten

m Edge-Computing

m Dezentale Speicherung der Daten

Was ist RFID > Anwendungsgebiete - RFID & Data Warehouse - Ausblick

Ausblick
o
= Standards?
m Kosten vs. Nutzen (Barcodeersatz)
= Nutzen vs. Ausspionieren d. Kunden
m Hochst politisches Thema

Was ist RFID > Anwendungsgebiete - RFID & Data Warehouse - Ausblick

One further Solution:
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RFID

Radio Frequency Identification

Von Friederike Mey

Last Update: 03.12.2023

Agenda

« RFID
— Einsatzmoglichkeiten
— Funktionsweise
— Komponenten
— Herausforderungen

EPC Global

Beispielprojekt

Was ist RFID?

* Wird zur Identifikation von Gegenstanden
und Personen benutzt

« RFID funktioniert mit Hilfe von Radiowellen

Einsatzmaoglichkeiten

Funktionsweise

Komponenten

Tag

- Besteht aus einem elektronischen Chip,
Speicher, manchmal eigene Energiequellen
und einer Antenne

Komponenten

Reader
- Aktiver Teil
- Kann teilweise auch den Tag beschreiben

&
frae
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Herausforderungen "ﬁﬁ EPC Global 'ﬁ,

» Probleme bei speziellen Maternialien
(Flissigkeiten, Metalle)

+« Organisation um Standarts zu setzen
+ Beispiele:

— Electronic Product Code (EPC)
* Frequenzbereich

= Hohe Kosten

« Datenschutz

Printer

- Druckt die Tags und schreibt Daten auf den
Chip

E.g. Product# D (Monitor)

EPC Gilobal

Projekte @

= Metro Future Store in Rheinberg
— RFID Innovation Center in Neuss

= Organisation um Standarts zu setzen
= Beispiele:

— Electronic Product Code (EPC)

— Savant

— Object Name Service (ONS)

— Physical Markup Language (PML)

EPC Global - Komponenten
Header — Identifies which _ curer Middlewal'e
iE : : " - Saubert und filtert die Daten

RFID & Data Warehouse Quellen @

= Riesige Datenmengen = Intemet
= Hohe Anzahl gleichzeitiger Transaktionen — www_fulure-store.org
- Aufbereitung und Bereitstellung der Daten —www_hporaclectc.com
notwendig — www oracle.de
- Kurze Antwortzeiten — www.epcglobal.de
= Buch

— RFID Handbuch von Klaus Finkenzeller

A further presentation to Basel 1I/I11 & DWH (SS2021):
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BASELI...N

BASEL AND THE CRISIS

© Basel I{18T4, 1688}
Garman Hersted-Sank gom baniret
© Busiac Samchum B Bezkeoactaick: et founded
- Equity of 8% necemsmry mham giving et o smrmane
- Basal T (3004, 300T):
- Calculation methcd was foa crude
Provisicas o stroger bads the acal credtrak

WHY DATA WARHOUSE?

hensive picture of hast to be made
- Data privacy?
* Controlling aceess
- Big volume of data from different sources required

EIN DATA MART FUR BASEL II

* Bource-to-target-mapping

- ETLPhase — how to unify data?
+ Interfaces for the Systems

+ Physical data model

* Testing!

Last Update: 03.12.2023

TOPICS

. Wiy?
+ The LIL I of Basel

» What does that mean for me as a big bank?
= Data Mart for Basel

+ What data do we nead?
* Where dowe get it from?
+ Isit necessary to merge data?

« Sources

EFFECTS AND OBLIGATIONS

- Rating System for Companies

« We need DATE, DATA, DATA!

EIN DATA MART FUR BASEL Il

= Bank should structure their data according to data warehouse priciples
* Creation of a Data Mart contaiming relevant data

+ Credit history
+ Assets (client and bazk)
+ Curzent credit

ion from rating

BASEL [I1 AND IV

* New methods of data analysis needed
» For data mining and machine learning we need well structured data

+ > Data warehouse is a perfect f
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Bank for International Settlements — Homepage, - i L. last checked 23 02 2021

C:pgum.nl fimancial services: the aboes of basel 11 T, l'r[:-. T, R e TR o0 W
= abes of basel i 5§ pdf, last checked 23 02.2021

Haﬂ:h Capgemini helps dients achiewe Bacel I compliamee

= At CHmpanyuseT storics capoeming-helps-clients-schiere-basel-ii-
ance=-and-delir=x oric-caphtal-risk-and-valua Son-me himl, last checked

C:pgum.nl Irvent Umsetrong won Basel IV (German), hitps/ e, e rnind. oo de-
de/B0EN T fireent-umee trumg-base v £, et cheched 24 08 01

.ﬁuﬁdltrmk data warshouse for Basel I compliamee, FeanngPoindt, Inc., Molean, VA, 2007,
T vl ogic Ity article s } bank crdw oz pdf

A further presentation to RFID & DWH (SS2021):

Agenda

* What is RFID?
* How does it work?
* Combining RFID and Data Warehotise

RFID & Data - Prospects
Warehouse

Inwisible Barcodes and why they're so
much better

What is RFID? How does RFID work?

* Transponder on the object

* Combination of receiver and transmitter for reading the
transponder

* Works with electromagnetic waves

* Transponder is usually powered by electromagnetic waves

* Radio Frequency ldentification
* Transmitter-Recelver-Systems
* Contactless identification and localization of objects

Page 45 of 126 Pages



Exercises to Intro2DWH

How can RFID be integrated with
Data Warehouse?

* Expand existing Data Warehouse environments
= Benefits compared to a barcode:
= Higher capacity for data
= Easier, more reliable extraction of data
* Much quicker processing
= High resistance against environmental hazards

Any Questions?

Last Update: 03.12.2023

Prospects

* RFID as a technology:
= Contactless payment
* More efficient tracking of parcels
* RFID in combination with Data Warehouse:
* Big rise in efficiency
* More recent and detailed data
= Basically just a much better barcode

Sources

A further presentation to Basel 1I/I11 & RFID (WS2021):

MONUMENTAL
TRENDS OF DATA
WAREHOUSING

Roman Luithle, Gregor Bertram

O1

BASLER
AUSSCHUSS

Gregor Bertram

01 BASEL L II &1l

02 RFID

INHALT

03 FAZIT

IM JAHRE 1974. ..

Ging die Herstatt-Bank infolge von
Devisenspekulationen insabent

[Bas Zugrundegehen dieser Bank war die
bis dahin grééte Bankenpleite seit
Bestehen cer BRD,

Nelben der Herstatt=Bank gingen in den
Vorjohren bereits weitere Bonken
insohent.
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DIE FOLGE

Griindung des

“Basler Ausschuss fir Bankenaufsicht” BASEL | - 1988

*  Misglieder. G¥-Staaten
*  Sitz An des “Bark flr infernaficnalen Zahlungsausgleich” Grundlegende Regelung fiir Eigenkapitalqucte der Banken
In Basel-» Basler Ausschuss bei Kreditvergabe im Jahre 1988,
(... 14 Jahre nach der Grindung des Basler Ausschusses)

Ziel Verringerung des Kreditrisikos (Durch fehlende
Rilckzahlungen]

N

BASEL Il - 2004 RISIKOMANAGEMENT

OPERATIONELLES VALUE-AT-RISK QUANTIFIZIERUNG
RISIKO MARKTRISIKO DES RISIKOS

N .

KUMDENDATEN TRANSAKTIONSDATEN

Adresse, Mlter, Fomilienstatus, Gattitigte Uberwelsungen,
Liquiditét, Eigenkapital Anlagen, fusgestelite Kredite,
Laufends Kredita Eigankopitalguate
DATENQUELLEN

aENJmNG MARICI:E%EHEN D U RCH DWH

Vorgange bei anderen Banken, Arlagenentwicklungen,
Zinskurse bei Konkurrenten, Wirtschoftsnews aus Tr=&
Werfe Entwicdungen. Auslend, Regularieren im In-&
Kundenbindung, Ausland, Krisen, Pelitische
Sendedeistungen Entwicklungen

ADIO REQUENCY
ENTIFICATION RFID

Roman Luithle

* Identifikation von Personen und
Gegenstinden

# Grofere Reichweite durch neue Technalogien
= mehr Use Cases

*  Sicherbei , Lager
Veranstaltungen

# Speicherung beiner Menge an Daten
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USE CASE RFID

Gepiickkentrolle in einem Flughafen

Exercise E2.3: Four modern Data Architectures

Prepare a report and present it at the next exercise session (next week, duration = 20 minutes)
about the 4 modern data architectures: DWH, Data Lake, Data Lake House and Data Mesh.
Information sources are newspaper or magazine articles or internet

Solution: by Marius Beck, David Honekamp (WS2023)

DATA WAREHOUSE - DEFINTTION

« 7 Structured Storage

/ | » lil Analytical Focus

* A ETL Processi; ng
* Example: Teradara {1970s)

MODERN DATA ARCHITECTURES

Dara Warchouse / Data Lake / Data Lake House / Data Mesh

DATA WAR EHOUSE - DEFINITION DATA LAKE - DEFINITION

Data Warehouse * e Raw Data Swrage
+ O Schemaon-Read
+ A ELT Processing

+ Example: Amazon 53 (2006)
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DATA LAKE - DEFINITION

| Data Lake

0y B

i-Structured,

Data Lake

DATA LAKE HOUSE — DEFINTTION

DATA LAKE HOUSE — DEFINITION

+ ' Hybrid Approach
« l Unified Platform
* A Data Quality

* Example: Databricks Delta Lake {20105)

DATA MESH — DEFINITION

Decentralized Data
« # Scalabiliry
© Collaborative Approsch

+ Example: Concept, not a product (20205)

otalake £

Structured, . tadats and
unStructured Data Gavernance Layer

COMPARISON

Main Focus Data Use Case

Other

DWH Analytical focus with | Structured data with | Complex querying,

structured data Dhata analysis

Schema-on Write

DL Focus primarily on. | Raw and Data exploration,

storige unstructured M leastiing

Schema-on Read

DLH Combining adv. 10 | Structured and

Schema-Flexibility

IN ESSENCE

- Warehouse: Structured, analytical powerhouses.

- Lake: Massive, diverse data reservoirs.

- Lakehouse: The union of both worlds.

- Mesh: Decentralized, scalable futures.

BUSINESS CONTEXT

an

El.t: - o_m?- o 0 ¢
i BV g Y .
® I - s

Diata Warchouse Data Mesh Data Lake Data Lake House

4 product

provide flexibilty unstructured 2
Actionable insights
DM Decentralized Seructured and collaborative, Schema-on-Read
Ownership unstructured, data as | sealable, adapes

Page 49 of 126 Pages




Exercises to Intro2DWH Last Update: 03.12.2023

Exercises (+Solutions) to DHBW Lecture Intro2DWH — Chapter 3

Exercise E3.1: Overview about 4 Database Types

Build 4 groups. Prepare a small report about the following database themes. Concentrate only
on basics. The presentation should just give an overview about the theme.

1.Non-relational databases (IMS, VSAM ...) (3.1.1)

2.Relational DBMS (3.1.2)

3.SQL Basics (3.1.3)

4. Normalization (3.1.4)
For this you can use the material you learned in the former BA database lesson or use
standard literature sources.
Goal: Present your report in the next exercise session (10 minutes duration). Send your
solution to Hermann.voellinger@gmail.com

Solution to 3.1.1 - Non-relational databases (IMS, VSAM ...):

Datenmodell: Die zur Beschreibung von Daten und deren Beziehungen untereinander auf
logischer Ebene zur Verfiigung stehenden Datenstrukturen bezeichnet man
zusammenfassend als Datenmodell.

Dient zur formalen Beschreibung des konzeptionellen (bzw. logischen)
Schemas und der externen Schemata mit Hilfe entsprechender
Datendefinitionssprachen.

Das Hierarchische Datenmodell - HDM

- primédr kénnen nur hierarchisch-baumartige Beziehungen von Objekttypen dargestellt
werden.

- Reale Beziehungen sind oft von netzwerkartiger Struktur, sodass Erweiterungen des
Datenmodells erforderlich sind => z.B. bei IMS

Strukturelemente:
- Objekttypen
- Hierarchische unbenannte Beziehungen (Kanten haben keine Bezeichnungen)

Ergebnis: Baumstruktur

AN
A\
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Wurzelbaum-Typ (Hierarchie-Typ) stellt Objekttypen und deren Beziehungen
zueinander dar.

Hierarchische Datenbank ist eine Menge von disjunkten Wurzelbaum-(Hierarchie)-
Typen.

Im hierarchischen Modell ist jedes Wurzel-Objekt liber einen Primérschliissel erreichbar,
alle anderen Objekte gemidl3 der hierarchischen Ordnung. Der Zugriff auf Datenobjekte
erfolgt also entlang den logischen Zugriffspfaden (durch Kanten dargestellt). Dies setzt
seitens des Anwenders eine genaue Kenntnis der DB-Struktur voraus und bedingt eine
prozedurale Beschreibung des Zugriffs. Man spricht bildlich von einem Navigieren durch
die Datenbank.

Darstellung von Strukturen im HDM:

In einem (strengen) HDM konnen netzwerkartige Strukturen nicht dargestellt werden.
Eine n:m Beziehung, wie z.B. die zwischen Bauteilen und Lieferanten, kann nur durch
zwel getrennt Hierarchie-Typen dargestellt werden

=> Redundanz!

Bsp:
Lieferant | .| Bauteil
N " Geht nicht!
Losung: ﬂ
Lieferant > Bauteil
Lieferant [® Bauteil

Problem: Lieferanten und Bauteile sind mehrfach gespeichert.
Problemlosung: Pairing

Abweichend vom strengen HDM werden zusétzliche logische Zugriffe eingefiihrt, damit n:m
Beziehungen dargestellt werden konnen.

Lieferant Bauteil
v

L-B Preis B-L Preis

Lieferanten und Bauteile sind nun nur einfach vorhanden.
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Problem: Preise, die als Attribute bei zusédtzlich eingefiihrten Objekttypen B-L und L-B
gespeichert werden, sind immer noch redundant.

IMS Information Management System:

- kennt keine genaue Unterscheidung zwischen den 3 Schemas (extern, konzeptionell.
intern)

- logische Datenmodellierung und physikalische Datenorganisation ineinander verwoben

- Datendefinition erfolgt mit Hilfe der Sprache DL / 1

- hierarchische Strukturen koénnen iiber logische Zeiger miteinander verkettet werden

- Anwender-Sichten konnen definiert werden

1. Das Netzwerkmodell

- ,Erweiterung® des HDM um netzwerkartige Beziehungen

Strukturelemente:
- Objekttypen
- hierarchische Beziehungen (1:mc), die als Set-Typen bezeichnet werden
El El \
Owner-Typ
1
> Set-Typ
mc
y v
Member-T
E2 E2 P
J

In einem Set-Typ gibt es genau 1 Owner.
1 Owner kann viele Members haben (0 ..*)
1 Owner kann Member sein (in einem anderen Set-Typ), | Member kann auch Owner sein

Darstellung von Strukturen im NDM:

I'm  isttrivial
m:n  durch K ett-Objekt-Typ (link entity type)

Lieferant Bauteil

Lieferant B-L Bauteil
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Objekt-Typen konnen auch mit sich selbst in Beziehung stehen, z.B. kann ein Bauteil ein
Bauteil eines anderen Bauteils sein.

Bauteil

Bauteil K \\| Bauteil

VSAM: Virtual Storage Access Method

Virtuel: Hardware-Unabhéngigkeit, d.h. bei der Dateiorganisation wird primér kein Bezug auf
die physische Speicherorganisation (z.B. Zylinder und Spuren der Magnetplatte) genommen.

Die auch den B- und B*-Biumen zugrunde liegenden Prinzipien, nimlich

- in Speicherbereichen fester Grofe (Knoten) verteilten freien Speicherplatz zur
Aufnahme einzufiigender Datenobjekte vorzusehen
- durch ,,Zell-Teilung* (cellular splitting) neuen Speicherplatz zu schaffe, falls der Platz
beim Einfiigen nicht ausreicht,
werden hier auch auf die Speicherung der Datensétze selbst (Primirdaten) angewendet und
als Index ein B"-Baum verwendet, dessen Blitter gekettet sind, so dass eine logisch
fortlaufende Verarbeitung nach aufsteigenden und absteigenden Schliisselwerten und auch der
(quasi-) direkte Zugriff moglich ist.

Eine weitere Losung (2. Losung):

Agenda

m IMS

m Geschichte

m IMS System

m IMS Datenbank

m Hierarchische Datenbank

= VSAM

m Vorteil

m Vergleich: hierarch. DB — rel. DB

‘ ‘ m Quellen
IMS x TTTO3AIE - Chri mp, Nico Kimig |

Information Management System
(IMS)
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IMS - Kurzfassung

w . IMS is recognized as the world's
premier transaction and hierarchical
database server and manages the
majority of the world's corporate
data. Over 90 percent of the Fortune
1000 companies use IMS as their
DBMS1 of choice for fulfilling the
requirements of performance,
reliability, and availability.™

- IBM (Kenneth R. Blackman)

IMS - Geschichte

m 1960 ICS von IBM

m 1966 Zusammenshluss fur Apollo
Mission

m 1968 IBM iibernimmt Entwicklung fir
kommerzielles Produkt

m 1969 umbenannt in IMS/360

m 1975 Version fiur IBM DOS verfiigbar

m Heute Version 9 verfiigbar

IMS (Infirmation Management Systom) —'TITOSAIS - Christoph Schelling, Nico Kiaig |

™S - TITOSAIE - Ches g, Nico Koy~ IS (Tnfiocmation Managcmcnt Sysicm) — TFTOSAIB - Christoph Scheling;, Naco Kiayy 0|
IMS - heute IMS Datenbank
wm
205 “«Operabons interface

e m Hierarchische Datenbank

dme  Systems m Abfragesprache DL/I

ot T — m Access Methods(System, IMS)

Terminal Metwork Transaction D

m Control Blocks (DBD, PSB, ACB)
m Data Communication

m Secondary Indexes

m Logical Relationships

IMS (fnformation Manzgoment Sysicm) — TITOSAIS - Chrisinph Scholing, Nico Kooz |

Hierarchische Datenbank

m Beispiel
Struktur:
= Segment:
Prefix Data
Segment | Delete | counters and Size =eq. data length varies,
eode byte pointers field (key)
field based on a mininum
1 byte 1 byte |4 bytes 2 bytes and maximum size

ver
TMS (Information Managoakl Sysiem) — TITOSATE - Christoph Schelling. Nico Konig 7|

Hierarchische Datenbank

m Suchpfad:

01... = Typ, 1... = Reihenfolge der Suche

™S TITO3ATE - Che ing, Nico Kilmig |

VSAM — Virtual Storage Access
Method

m Zugriffsmethode auf Dateien in auf
IBM GroBrechnersystemen (z/OS)

m keine Riicksicht auf physikalische
Eigenschaften der Speichermedien
mehr nétig

m Speicherung in Cluster

IMS (information Management System) —TITO3ATE - Christogh Schelling. Nico Kinig |

VSAM — Virtual Storage Access
Method

m Clusterformen

m KSDS (Key sequential DataSet):
= Datenzugriff tiber einen Index oder
sequentiell
m ESDS (Entry sequential DataSet):
= sequentiell Zugriff
m RRDS (Relative Record DataSet):

m Der Zugriff mit Hilfe von logischen
Satznummemn

IMS (information Management System) — TITO3AIE - Christoph Scholling. Nico Konig |
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VSAM — Virtual Storage Access
Method

. Masber'-Catalog
— Opera

=

L

Vergleich hier. DB - rel.DB

m enthilt Eintrége
Anwendungsspezifisc

= Informationen zur Beschr
User Catalog sind im Mas
gapelchert 3

35+ Yeal'slﬂ. i
leadlimg: the shry

SRR TR

Beisn el ER-M.od £2ll T 1

MNicht relationale Datenbanken

ol e b L i . e S e

Hierarchisches Datenbankmodell (3)

R T e ——r N zx
————— et T e e T =— s Beiznielierarchische Baame ""ﬂm’:'_,,..

* Hisrarchisches Daten modell

= et resesrioo deldll

- A

= koonoete nichbrelationale Daben haniosn
= Micengola

e e

Hierarchisches Datenbankmodell Metzwerkdatenbankmodel (1)
e T RS E e —

. o Menge vom Biument o --SSEEERRmeedmee || TTEEER T e
- Es gibt sin Wier selelemant = Besehnungen snd Sna
« Jeder Kinoben hat ruer einen W ater - Bezlelwuingen sind wom Typ 1n
= E5 sind deshall mur 101 wnd 1an
= ]

| i o s | [ |

Page 55 of 126 Pages



Exercises to Intro2DWH

Metzwerkdatenbankmodell(2)

Last Update: 03.12.2023

* wirtuall chorage 2ooecs method

* Tugffomethode auf Dot n 2uf IBM Crofredhnem,
Spe chermethod e der D aben in DE2

= fopdine [Fulkdics it aaf pivyesilc. Bigencchaften snes
Spe chenmediums

* b miscie Eivbrag & inosin e Katadog (WS A Vo bome
Dt S ) mitt Meataed aden

* min deschen s eine physischen Dot

* Buster

= e Sy v, das VAN 1, It @ o H Fl
ko il e o (Da et paw ol S ol urer, wrn
RA NN T O B S LT
= Lk er Catallo g
B EAEdEe B Sere arechosnrapes B B wdte Dra s
B levbor il ines i B B Baarng s sieed Do S ar-
Camalong

= ‘Wi rbedles

B et il Dl avw s eargga e e 1 e il T ok B S
o v I B
v baowwgplaons 2o @an screll o oF
= [Nk Evbeilie =
® Haode Faoawgpldam et dar Ervtve i Mg
® L Ervte i osgada

* ke n won Chusdem s

® SIS (R St vl il ot |- g i sl Dosem B
ek (1 et 100 G s peidre |

® ESDE el vy St v ol ol et e sdnrpuart llar Toagr 'l sl
Draam

B RS, (et Pl o e st | Doear i el vl e eetre
S YR T

= ILDS (e r dataaed b Deten warden s et roldoriane s
= O v a R

= ko koumen torien tie rtes Speicham (JS0N)
= Indizes werd en urtersbiizt

= Feplikcation < hoh e vierfl gharfost

= haoszorrtale Frag mesn enung

Project Voldemort

*

key-value storage system

*

repliziert / verteilt

* Daten werden versioniert um Integritat zu
gewahrleisten

# 3 Operationen: value=get(key),
put(key,value),delete(key)

# effiziente Operationen—>vorhersehbare Performance

m—

Daten werden automatisch iUber mehrere Server
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Solution to 3.1.2 - Relationale Datenbanken:

- Relation = Beziehung/Abhéngigkeit von Objekten und Daten zueinander

-> Definition:
- rel. DB-Modell 1970 von Codd
- Datenspeicherung in Tabellen (Relationen) mit einer festen Anzahl an Spalten und
einer flexiblen Anzahl an Zeilen
- Durch das Verteilen der Informationen auf einzelne Tabellen werden Redundanzen
vermieden.
- Mit Schliisselfeldern konnen Verkniipfungen zw. den Tabellen erstellt werden.

- Tabellen = Relationen Attribut
/ Relation
¥
m Name Alter
17 Meier 23 4— Row
13 Miiller 45
14 Raner 34 — Tupel = ganzer Datensatz
Feld T
Column

- Eine Menge von miteinander verbundenen Relationen bildet eine Datenbank.
- In einer Tabelle gibt es keine zwei Tupel, die fiir alle Attribute die gleichen Werte haben.
—> Schliissel = identifizierende Attributmenge

—> Primérschliissel

= eine Spalte der Tabelle, durch deren Werte jeder Datensatz der Tabelle eindeutig
identifiziert wird.
Der Wert eines Primirschliisselfeldes einer Tabelle darf nicht doppelt vorkommen.
Jede Tabelle kann nur einen Primérschliissel haben.
Er kann sich aus mehreren Datenfeldern zusammensetzen und darf nicht leer sein.

-> Fremdschliissel

= eine Spalte einer Tabelle, deren Werte auf den Primérschliissel einer anderen Tabelle
verweisen.
Eine Tabelle kann mehrere Fremdschliissel enthalten.
Er kann aus mehreren Feldern der Tabelle bestehen, er kann leer sein.
Fiir jeden Wert eines Fremdschliissels muss es einen entsprechenden Wert im
Primérschliissel der korrespondierenden Tabelle geben (Integritit)

-> Basisoperationen: (siche SQL-Anweisungen)

- Selektion
- Verbund

Page 57 of 126 Pages



Exercises to Intro2DWH Last Update: 03.12.2023

- Projektion
- Weitere Regeln der relationalen Datenbank:

- Transaktionen miissen entweder vollstindig durchgefiihrt werden oder, bei einem
Abbruch, vollstindig zuriickgesetzt werden.

- Der Zugriff auf die Daten durch den Benutzer muss unabhéngig davon sein, wie die
Daten gespeichert wurden oder wie physikalisch auf sie zugegriffen wird.

- Andert der Datenbankverwalter die physikalische Struktur, darf der Anwender davon
nichts mitbekommen.

Solution to 3.1.3- SOL Basics:

Compare standard books about SQL language

Solution to 3.1.4 - Normalization:

Ziel von Normalformen

» Update-Anomalien innerhalb einer Relation vermeiden

» Update-Anomalien: Redundanzen in Datenbanken, die einerseits unndtigen
Speicherplatz verbrauchen und andererseits dazu fiihren, dass sich
Anderungsoperationen nur schwer umsetzen lassen (Anderung bei allen Vorkommen
einer Information)

» Ziel: Redundanzen entfernen, die aufgrund von funktionalen Abhéngigkeiten
innerhalb einer Relation entstehen

Abhiingigkeiten

a) funktional abhéngig
zu einer Attributkombination von A gibt es genau eine Attributkombination von B
B ist funktional abhidngig von A: A -> B

b) voll funktional abhéngig
A und B als Attributkombination der gleichen Relation R
B ist voll funktional abhédngig von A, wenn es von der gesamten Attributkombination
von A funktional abhéngt, aber nicht schon von einem Teil: A =>B

c) transitiv abhingig
B ist abhéngig von A und C ist abhéngig von B: A ->B ->C
C darf dabei nicht Schlisselattribut sein und nicht in B vorkommen

Anomalien:
Priifungsgeschehen
PNR | Fach Priifer | Student

MATNR | Name |Geb Adr |Fachbereich | Dekan | Note

3 Elektronik | Richter |123456 |Meier |010203 |Weg |Informatik |Wutz |1

124538 |Schulz [050678 |Str 1 | Informatik |Wutz |2
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4 Informatik | Schwinn | 245633 | Ich 021279 | Gas. |Informatik |Wutz |1
2
246354 |Schulz 050678 |Str 1 |Informatik |Wutz |1
5 T™S Miiller |856214 |Schmidt| 120178 |Str 2 |Informatik | Wutz
369852 |Pitt 140677 | Gas. | BWL Butz |1
1

Einfiige-Anomalien
Wo fiigt man in dieser Relation einen Studenten ein, der noch nicht an einer Priifung
teilgenommen hat?

a) Losch-Anomalien
Mit Loschung des Studenten Pitt, geht auch die Information iiber den Dekan vom
Dachbereich BWL verloren.

b) Anderungs-Anomalien
Zieht ein Student um, der an mehreren Priifungen teilgenommen hat, so muf} die
Adressdnderung in mehreren Tupeln vollzogen werden

Exercise E3.2: Build Join Strategies

Build all join strategies for the following tables SAMP PROJECT and SAMP STAFF:
ie.
1. Cross Product
2. Inner Join
3. Outer Join
a. Left Outer Join
b. Right Outer Join
c. Full Outer Join

SAMP_PROJECT:

Haas AD3100

Thompson PL2100

Walker MAZ2112

Lutz MA2111
SAMP_STAFF:

Haas PRES

Thompson MANAGER

Lucchessi SALESREP

Nicholls ANALYST
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Solution:

See lesson notes.

Exercise E3.3: Example of a Normalization

Do the normalization steps 1NF, 2NF and 3NF to the following unnormalized table

(show also the immediate result):

Last Update: 03.12.2023

PNR Fach Priifer Student Name Geb Adr Fachbereich Dekan Note
MATNR

3 Elektronmk Ruchter 123456 Meier 010203 Weg 1 | Informatik Wautz 1
124538 Schulz 050678 Strl Informatik Wautz 2

4 Informatik | Schwinn | 245633 Ich 021279 Gas.2 | Informatik Wutz 1
246354 Schulz 050678 Strl Informatik Wutz 1

5 TMS Mallex 856214 Schmidt | 120178 Str2 Informatik Wautz 3
369852 Pitt 140677 Gas.1 | BWL Butz 1

.
Solution:

Erste Normalform

» Nur atomare Attribute, also Elemente von Standard-Datentypen und nicht Listen,

Tabellen oder dhnliche komplexe Strukturen

Priifungsgeschehen
PNR | Fach Priifer |Student
MATNR [ Name |Geb Adr | Fachbereich | Dekan | Note
3 Elektronik | Richter |123456 |Meier |010203|Weg|Informatik |[Wutz |1
1
124538 |Schulz [050678 |Str |Informatik |Wutz |2
1
4 Informatik | Schwinn | 245633 | Ich 021279 | Gas. | Informatik |Wutz |1
2
246354 |Schulz 050678 |Str |Informatik |Wutz |1
1
5 TMS Miiller [856214 |Schmidt|120178|Str |Informatik |Wutz |3
2
369852 | Pitt 140677 | Gas. | BWL Butz |1
1
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Bsp. enthilt eine weitere Relation

1. Losung: jede Zeile um die ersten drei Attribute erweitern, dann entstehen aber
Redundanzen

2. Losung: Auslagerung in eine neue Tabelle Priifung

PNR Fach Priifer

3 Elektronik | Richter

4 Informatik | Schwinn

5 TMS Miiller
Priifling

PNR MATNR | Name |Geb Adr Fachbereich | Dekan |Note
123456 | Meier [010203 |Weg 1l |Informatik Wutz
124538 Schulz |050678 |Str1 Informatik Wutz
245633 Kunz 021279 | Gas. 2 Informatik Wutz
124538 Schulz | 050678 |Str1 Informatik Wutz
856214 Schmidt | 120178 | Str2 Informatik Wutz
369852 Pitt 140677 | Gas. 1 BWL Butz

Dnlnlb~|b~|W[W

—_— O [ = | = [N | =

Beide Relationen sind nun in 1. NF

Zweite Normalform

Ziel: aufgrund von funktionalen Abhéngigkeiten Redundanzen entdecken

Erlaubt keine partiellen Abhangigkeiten zwischen Schliisseln des Relationen Schemas und
weiteren Attributen (jedes Nicht-Primérattribut muss also voll funktional abhéngig sein von
jedem Schliisselattribut der Relation)

Priifling
PNR MATNR | Name |Geb Adr Fachbereich | Dekan |Note
123456 |Meier [010203 |Weg1 |Informatik Wutz
124538 Schulz | 050678 |Str 1 Informatik Wutz
245633 Kunz 021279 | Gas.2 Informatik Wutz
124538 Schulz |050678 |Str1 Informatik Wutz
856214 Schmidt | 120178 | Str2 Informatik Wutz
369852 Pitt 140677 | Gas. 1 BWL Butz

Dnln|h|lb|WW

el L e e N O R

Erkennbar: Daten des Studenten (Name, Geb, Adr, Fachbereich, Dekan) hingen nur von
MATNR ab und nicht von PNR, ist somit nicht voll funktional abhéngig

Erzeugung der zweiten Normalform durch Elimination der rechten Seite der partiellen
Abhéangigkeit und Kopie der linken Seite

Student

MATNR | Name |Geb Adr Fachbereich | Dekan
123456 |Meier | 010203 |Wegl |Informatik Wutz
124538 Schulz |050678 |Str1 Informatik Wutz
245633 Kunz 021279 |Gas. 2 Informatik Wutz
124538 Schulz |050678 |Str1 Informatik Wutz
856214 Schmidt | 120178 | Str2 Informatik Wutz
369852 Pitt 140677 | Gas. 1 BWL Butz
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Priifungsergebnis
PNR MATNR | Note
123456
124538
245633
124538
856214
369852

DN nlh|b[W|[W
e L A e L N R

» Eine Relation R ist in 2. NF, wenn sie in 1.NF ist und jedes Nicht-Primérattribut von
R voll von jedem Schliissel in R abhéngt (also keine Attribute des Schliissels
unwesentlich ist)

» Problem der Anomalien noch nicht beseitigt
Einfiige-A.: Fachbereichsdaten nicht ohne eingeschriebenen Studenten speicherbar
Losch-A: Fachbereichsdaten verschwinden mit Loschen des letzten Studenten
Anderungs-A: Wechsel des Dekans muss an mehreren Stellen vollzogen werden

Dritte Normalform

» 3. NF: keine transitiven Abhdngigkeiten

Student

MATNR | Name |Geb Adr Fachbereich | Dekan
123456 | Meier | 010203 |Weg1l |Informatik Wutz
124538 Schulz | 050678 |Str 1 Informatik Wutz
245633 Kunz 021279 |Gas.2 Informatik Wutz
124538 Schulz |050678 |Str1 Informatik Wutz
856214 Schmidt | 120178 | Str2 Informatik Wutz
369852 Pitt 140677 |Gas. 1 BWL Butz

» transitive Abhdngigkeit: Dekan ist von Fachbereich abhingig, da es zu jedem
Fachbereich genau einen Dekan gibt (demnach ist Dekan transitiv abhéngig von
MATNR)

» Eliminieren von transitiven Abhéngigkeiten: Auslagerung der abhéngigen Attribute in
eine neue Relation

Fachbereich
Fachbereich | Dekan
Informatik | Wutz
BWL Butz

Student

MATNR | Name |Geb Adr Fachbereich
123456 | Meier | 010203 |Weg1 |Informatik
124538 Schulz |050678 |Str1 Informatik
245633 Kunz 021279 | Gas. 2 Informatik
124538 Schulz |050678 |Str1 Informatik
856214 Schmidt | 120178 | Str2 Informatik
369852 Pitt 140677 |Gas. 1 BWL
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Exercise E3.4: Example of a Normalization

Do the normalization steps 1NF, 2NF and 3NF to the following un-normalized
table (show also the immediate results):

Prerequisites: Keys are PO# and Item#, SupName = Funct (Sup#) , Quant =
Funct (Item#,PO#) and $/Unit=Funct (Item#)

PO# SUP# | SupName | Item# | ItemDescription $/Unit | Quant
12345 023 Acme Toys XT108 Buttons 2.50 100
XT111 Buttons 1.97 250
BW322 | Wheels 6.20 50
12346 094 Mitchells BW641 | Chassis 19.20 100
BW832 | Axles 3.40 220
Solution to 3.4:

The table is not in First Normal Form (1NF) — there are “Repeating Row Groups”.

By adding the duplicate information in the first three row to the emptg row cells, we
Rlet five complete rows in this table, which have only atomic values. So we have First
ormal Form. (1NF).

PO# SUP# | SupName Item# | ltemDescription $/Unit | Quant
12345 023 Acme Toys XT108 Buttons 2.50 100
12345 023 Acme Toys XT111 Buttons 1.97 250
12345 023 Acme Toys BW322 | Wheels 6.20 50
12346 094 Mitchells BW641 | Chassis 19.20 100
12346 094 Mitchells BW832 | Axles 3.40 220

Exercises (+Solutions) to DHBW Lecture Intro2DWH — Chapter 4

Exercise E4.1: Create SQL Queries

Given the two tables:
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Airport:
FID Name
MUC Muenchen
FRA Frankfurt
HAN Hannover
STU Stuttgart
MAN Mannheim
BER Berlin

Flight:
Fno From To Time
161 MUC HAN 9:15
164 HAN MUC 11:15
181 STU MUC 10:30
185 MUC FRA 6:10
193 MAH BER 14:30

Define the right SQL such that:

1. you get a list of airports which have no incoming flights (no arrivals) (6
points)

2. create a report (view) Flights To Munich of all flights to Munich(arrival)
with Flight-Number, Departure-Airport (full name) and Departure-Time as
columns (6 points)

3. insert a new flight from BER to HAN at 17:30 with FNo 471 (4 points)

4. Change FlightTime of Fno=181 to 10:35 (4 points)

Optional (difficult) —10 points:

Solution:

Ad 1.:
select fid,

5. calculates the numbers of flights from (departures) for each airport

name from airport

where fid not in
(select distinct to from flight)

Ad 2.:
create view
as select f
a

where f.to=

Ad3.:

insert into
values (471

Ad4.:

Flights_to Munich2
.Fno as FNr, a.name as Dep_Airp, f.time as DepT from flight f, airport

'MUC' and a.fid=f.from

flight

,'BER', 'HAN','17.30.00")

update flight

set time =

'10.35.00'
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where Fno=181

AdS5 (optional):

select name as Departure_Airport, count (*) as Departure_Count
from airport, flight

where fid=from

group by name

union

select name as Departure_Airport, © as Departure_Count

from airport

where not exists (select * from flight where from=fid)

order by departure_count

Delivers the following result:

sk sk sk sk sk sfe sk sk st sk sk sfe st sk sk sk sk sk sk sk sk sk she st sk s sk sk sfe st sk st sk sk st sk sk sk sk sfe st sk s sk sk sfe st sk st skeoske st sk sk sk skeoske steskosieoskeoske s skeoskoskesk sk skeok
db2 => select name as Departure  Airport, count (*) as Departure_Count from airpo

rt, flight where fid=from group by name union select name as Departure Airpo

rt, 0 as Departure Count from airport where not exists (select * from flight whe

re from=fid) order by departure count

DEPARTURE AIRPORT DEPARTURE COUNT

Berlin 0
Frankfurt 0
Hannover 1
Mannheim 1
Stuttgart 1
Muenchen 2

6 record(s) selected.
sk sk sk sk sk sk sk sk s sk sk sk sk sk st sk sk sk sk sk sk ske sk sk sk sk sk sk sk st sk st ske sk sk sk sk sl sk sk sk sk sk sk ske sk st sk st sk ske sk sk sk st sk ske sk sk skeoske sk sk skeoskeoskeoske sk skeoskeskoskesk sk

Here is also a second solution (which is shorter) and gives the same results as above by
Stefan Seufert:

SELECT Name as Departure_Airport, count (Flight.From) as Departure_Count
FROM Airport LEFT OUTER JOIN Flight ON Airport.FID = Flight.From

GROUP BY Name

ORDER BY Departure_Count

The idea is, that count(Field) in contradiction to count(*) only count the fields which

are not NULL. Since the attribute in the count function is from the flight table, only the
flights which have departures are counted, all other get the 0 value.

Exercise E4.2: Build SQL for a STAR Schema

Consider the following Star Schema:

Page 65 of 126 Pages



Exercises to Intro2DWH Last Update: 03.12.2023

Product

Time
Prod_id P "
ime_i
Sales_Fact
Brand —
Subcategory A Fiscal_Period
Category P Tod—l.d Quarter
Department Tlme—ld. Month
...... Promn._ld Year
Store_id
Store
Dollar_Sales
Store_id Unit_Sales Promotion
— Dollar_Cost
Name Cust_Count Promo_id
Store_No
Store_Street
Store_City PrgmoiName
Price_Reduct.

Build the SQL, such that the result is the following report, where time condition is the
Fiscal Period =4Q95°¢, such that we get the result table below. Why is this a typical DWH
query (result table)?

Brand Dollar Unit Sales
Axon 780 263

Framis 1044 509
Widget 213 444
Zapper 95 39

Solution with Standard SOL.(for example with DB2):

SELECT p.brand AS Brand, Sum(s.dollar sales) AS Dollar Sales, Sum(s.unit_sales) AS
Unit_Sales
FROM sales fact s, product p, time t
WHERE p.product_key = s.product_key
AND s.time key = t.time key
AND t.fiscal period="4Q95"
GROUP BY p.brand
ORDER BY p.brand
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By using the SQL Wizard (Design View) in the database Microsoft Access, we see the
following ‘Access SQL*:

SELECT Product.brand AS Brand, Sum([Sales Fact].dollar_sales) AS
Dollar Sales,Sum([Sales Fact].unit sales) AS Unit Sales

FROM ([Sales Fact]

INNER JOIN [Time] ON [Sales Fact].time key = Time.time key)

INNER JOIN Product ON [Sales Fact].product key = Product.product key
WHERE (((Time.fiscal period)="4Q95"))

GROUP BY Product.brand

ORDER BY Product.brand;

Solution with Standard SQL(for example with DB2) by loading the data
(flat files) into DB2:

First connect to database “Grocery”. Then create the necessary tables and load the data from
flat Files (*.txt Files) into the corresponding tables:

CREATE TABLE "DB2ADMIN"."SALES_ FACT" (
"TIME_ID" INTEGER,
"PRODUCT_ID" INTEGER,
"PROMO_ID" INTEGER,
"STORE_ID" INTEGER,
"DOLLAR_SALES" DECIMAL(7 , 2),
"UNIT_SALES" INTEGER,
"DOLLAR_COST" DECIMAL(7 , 2),
"CUSTOMER_COUNT" INTEGER

)

ORGANIZE BY ROW
DATA CAPTURE NONE
IN "USERSPACE1"
COMPRESS NO;

Load the data from the Sales Fact.txt file by using the “Load Data” feature of the table
DB2ADMIN.Sales Fact in the GROCERY database:

DB2ADMIN.SALES_FACT2
(3) Load Date o X
TIME_ID ... PRODUCTLL. PROMO_ID... STORE_ID[l.. DOLLAR SALES.. UNIT_SALES.. DOLLAR COST[.. CUSTOMER CO..

1 1 1 15 7835 58 8119 38
Select the location and the format of the file 2(2 1 1 16 10285 7 11332 &5
33 1 1 1 116.63 86 12815 59

44 1 1 20 7.60 6 851 4

505 1 1 m 7.23 5 T 4

66 1 1 6 &7.50 & 2047 41
: 7|7 1 1 17 13332 % 14850 &
Input File: D:\D Daten Voellinger\BA Vorlesungen\DWH_Intro_DWH-WS19\5QL Examples\Sales Facttct | | Browse.. sl 1 1 14 3208 24 3518 3
99 1 1 20 212 2 228 1
File format 10| 10 1 1 3 3846 2 38,68 8
- 1|1 1 1 g 12825 % 14395 &

Column delimiter: ‘ Semicolon V‘ 2| 12 1 1 5 200 16 579 1
1313 1 1 9 4410 3 4759 20

Character string delimiter ‘ ! V‘ 14|14 1 1 4 1031 8 154 8
5 15 1 1 6 5123 S 5308 ]

16| 16 1 n 13 16.56 10 1418 8

17|17 1 n 19 382 2 327 2
12|18 1 n 9 84.91 50 7229 37
12|19 1 1 g 558 z %72 7
20| 20 1 n 20 65.96 39 5517 29
(il 1 n 4 4348 26 3752 20
22 1 n 4 11061 65 94.09 46
= EEREPE) 1 n 3 77.68 46 68.00 37
@ Fettigstellen | Abbrechen g 2] 24 1 i 7 2555 21 2870 12
- 25|25 1 n 7 0.04 o 0.03 0

26| 26 1 n m 13.84 8 1134 7
e 1 g Lo cnes s e = ! n n ne : I n

Do the same for the four dimension-tables: “Product”, “Time”, “Store” and “Promotion”.

CREATE TABLE "DB2ADMIN"."TIME" ("TIME_ID" INTEGER,
"DATE" varchar(20), "DAY_IN_WEEK" varchar(12),
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"DAY_NUMBER_IN_MONTH" Double,
"DAY_NUMBER_OVERALL" Double,
"WEEK_NUMBER_IN_YEAR" Double,
"WEEK_NUMBER_OVERALL" Double,
"MONTH" Double, "QUARTER" int,
"FISCAL_PERIOD" varchar(4),"YEAR" int,
"HOLIDAY_FLAG" varchar(1))

ORGANIZE BY ROW

DATA CAPTURE NONE

IN "USERSPACE1"

COMPRESS NO;

CREATE TABLE "DB2ADMIN"."PRODUCT" ("PRODUCT_ID" INTEGER,

Last Update: 03.12.2023

"DESCRIPTION" varchar(20),"FULL_DESCRIPTION" varchar(30),
"SKU_NUMBER" decimal(12,0), "PACKAGE_SIZE" varchar(8),
"BRAND" varchar(20), "SUBCATEGORY" varchar(20), "CATEGORY"

varchar(15),

"DEPARTMENT" varchar(15), "PACKAGE_TYPE" varchar(12),"DIET_TYPE"

varchar(190),

"WEIGHT" decimal(5,2),"WEIGHT UNIT OF MEASURE" varchar(2),
"UNITS_PER_RETAIL_CASE" int,"UNITS_PER_SHIPPING CASE" int,
"CASES_PER_PALLET" int, "SHELF_WIDTH_ CM" decimal(8,4),
"SHELF_HEIGHT CM" decimal(8,4),"SHELF_DEPTH CM" decimal(8,4))

ORGANIZE BY ROW
DATA CAPTURE NONE
IN "USERSPACE1"
COMPRESS NO;

Finally run the SQL to produce the result for the quarter “4Q95™:

SELECT p.BRAND AS Brand, Sum(s.DOLLAR_SALES) AS Dollar_Sales, Sum(s.UNIT_SALES) AS

Unit_Sales

FROM "DB2ADMIN"."SALES_FACT" s, "DB2ADMIN"."PRODUCT" p, "DB2ADMIN"."TIME" t

WHERE p.PRODUCT_ID = s.PRODUCT_ID
AND s.TIME_ID = t.TIME_ID
AND t."FISCAL_PERIOD" = '4Q95'
GROUP BY p.BRAND
ORDER BY p.BRAND;

[C] Eigenschaften | B SQL-Ergebnisse &2 | < Suchen @) Fehlerprotokell

BRAMD DOLLAR_SALES
1 American Corn 39872.23
2 Big Can 3637376
3 Chewy Industries 33765.57
4 Cold Gourmet 64938.83
5 Frozen Bird 70598.67
+] Maticnal Bottle 23791.00
7 Squeezable Inc 65020.68
8 Western Vegetable 50685.69
Alternative:

UMIT_SALES

41544
39643
43612
26145
28611
26099
41849
27993

SELECT p.BRAND AS Brand, Sum(s.DOLLAR_SALES) AS Dollar_Sales, Sum(s.UNIT_SALES) AS

Unit_Sales

FROM "DB2ADMIN"."SALES_FACT" s, "DB2ADMIN"."PRODUCT" p, "DB2ADMIN"."TIME" t

WHERE p.PRODUCT_ID = s.PRODUCT_ID
AND s.TIME_ID = t.TIME_ID
AND t.QUARTER = 4
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AND t.YEAR = 1995
GROUP BY p.BRAND
ORDER BY p.BRAND;

[[] Eigenschaften | EE] SOL-Ergebnisse &2 | 4" Suchen ] Fehlerprotokell

BRAMD DOLLAR_SALES UMIT_SALES
1 Armerican Corn 30372.23 41544
2 Big Can 36373.16 39643
3 Chewy Industries 33765.57 43612
4 Cold Gourmet £4938.83 26145
5 Frozen Bird T0593.67 28611
] Mational Bottle 23791.00 26099
) Squeezable Inc £5020.68 41845
a Western Vegetable 50685.69 27993

Finally run the SQL to produce the result for the both quarters “4Q95” and “4Q96:

SELECT p.BRAND AS Brand, Sum(s.DOLLAR_SALES) AS Dollar Sales, Sum(s.UNIT_SALES) AS
Unit_Sales
FROM "DB2ADMIN"."SALES_ FACT" s, "DB2ADMIN"."PRODUCT" p, "DB2ADMIN"."TIME" t
WHERE p.PRODUCT_ID = s.PRODUCT_ID
AND s.TIME_ID = t.TIME_ID
AND (t."FISCAL_PERIOD"™ = '4Q95' OR t."FISCAL_PERIOD" = '4Q94")
GROUP BY p.BRAND
ORDER BY p.BRAND;

Alternative:

You just omit the selection of a special quarter. In addition, you can create a View with name
“Sales Per Brand™:

Create View "DB2ADMIN"."Sales_Per_Brand" AS
SELECT p.BRAND AS Brand, Sum(s.DOLLAR_SALES) AS Dollar_Sales, Sum(s.UNIT_SALES) AS
Unit_Sales
FROM "DB2ADMIN"."SALES_ FACT" s, "DB2ADMIN"."PRODUCT" p, "DB2ADMIN"."TIME" t
WHERE p.PRODUCT_ID = s.PRODUCT_ID
AND s.TIME_ID = t.TIME_ID
GROUP BY p.BRAND;

Remark: You have also to omit “ORDER BY” not to get an error in DB2. Nevertheless,
the result is ordered automatically by the brand name. See resulting view:

DB2ADMIM.Sales Per Brand

BRAMD [VARCHAR(20 OCTETS)] DOLLAR_SALES [DECIMAL(3T, 2)]  UMIT_SALES [INTEGER]
| ] 430100 217
2 | Big Can 7373029 20474
3 | Chewy Industries 6564603 84850
4| Cold Gourmet 135002.09 53542
5 | Frozen Bird 140853.10 56070
6 | Mational Bottle 45418.31 54309
7| Squeezable Inc 129494.04 43219
2 | Western Vegetable 102798.73 56133
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Create View "DB2ADMIN"."Sales_Per_Brandl" AS
SELECT p.BRAND AS Brand, Sum(s.DOLLAR_SALES) AS Dollar_Sales, Sum(s.UNIT_SALES) AS
Unit_Sales
FROM "DB2ADMIN"."SALES_ FACT" s, "DB2ADMIN"."PRODUCT" p, "DB2ADMIN"."TIME" t
WHERE p.PRODUCT_ID = s.PRODUCT_ID
AND s.TIME_ID = t.TIME_ID
AND (t."FISCAL_PERIOD" = '4Q95' OR t."FISCAL_PERIOD" = '4Q94")
GROUP BY p.BRAND;

DBZADMIM.Sales Per Brand1

BRAMD [VARCHAR(20 OCTETS)] DOLLAR_SALES [DECIMAL{ZT, 2)]  UMNIT_SALES [INTEGER]
! .| 84361.00 82117
2 | Big Can 73730.29 80474
2 | Chewy Industries 65646.03 24350
4| Cold Gourmet 135002.00 53548
5 | Frozen Bird 140953.10 56070
£ | Mational Bottle 4541831 54309
7 | Squeezable Inc 129404,04 83219
2 | Western Vegetable 102793.73 56133

Exercise E4.3*: Advanced Study about Referential Integrity

Explain: What is “Referential Integrity” (RI) in a Database?
Sub-Questions:

1. What means RI in a Data Warehouse?

2. Should one have RI in a DWH or not? (collect pro and cons)

Find explanations and arguments in DWH forums or articles about this theme in the internet
or in the literature.

First SOLUTION:

Mitarbeiter Mitarbeiter
D Machname | Abteilung Vermeidung von D | Machname | Ableilung Einflgen von
1 Miiller Al 1 Muller A1 o ID:4
Meter a3 o Einfligeanomalien 7 | Meier ) o Nachname: Weber
Tobler A2 ; . 3 Tobler A2 . Abteilung AS
o Anderungsanomalien
Aptellung Abteliung in Tabelle Mitarbeiter
At N Frofessaor o Léschanomalien Abt_Mr Frofessor
Al Informatik Al Infarmatik
A2 Matketing A2 Marketing
A3 Finance Quellet] A3 Finance uele]
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Grunde fur Rl im DWH

e Datenkonsistenz

e Anderungen miissen nur an einer Stelle
durchgefuhrt werden.

e [ntegritdtsprobleme werden verhindert

Griinde gegen Rl im DWH

e Langere Zugriffszeiten / Viel Overhead

e Zu grolte Datenmengen fiir konventionelle
RI-Methoden aus DBMS

e RI Prifung wird meist vor dem Laden der
Daten ins DWH durchgefuhrt

e Im DWH werden keine Updates durchgefihrt

Quelie: [2]

Mogliche Lésung

e Bounded Referential Integrity
Lésungsvorschlag von Bill Inmon
e Ahnelt stark der klassischen RI
o Nur Teilmengen werden und keine ganzen Tabellen
werden gepriift
o Prufung findet erst nach dem Laden der Daten ins
DWH statt

Quelle: [2]

[1] http//www _gitta.info/LogicModelin/de/html/
DBIntegrity_Ref Integ.html

[2]http://social.technet.microsoft.com/Forums/it-
IT/sqlserverit/thread/0b51568a-7d19-4afc-
87a5-928h9%ecd4abb

Second SOLUTION:

REFERENTIELLE INTEGRITAT

= Sicherung der Datenintegritét bei RDB

= Datensétze diirfen nur auf existierende Datensatze verweisen

BEISPIEL

Beisplel-Datenmodell fir ‘referentielle Integritat’

KUNDE ARTIKEL

A
e i
I v

w Bestell-

ADRESSE --——+-4|  Pusition

BESTELLUNG,_
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RI'IN DWH

= Nicht wenn DWH auf einer transaktionalen Datenbank basiert
= Fokus auf Datenmenge oder Qualitat

= Priifung der Integritat erhdht Ressourcenkosten

Third Solution:

Definition
“Uber referentielle Integritit werden in einem DBMS die Beziehungen zwischen
Datenobjekten kontrolliert*.
Vorteile
e Steigerung der Datenqualitdt: Referenzielle Integritat hilft Fehler zu vermeiden.

e Schnellere Entwicklung: Referenzielle Integritat muss nicht in jeder Applikation neu
implementiert werden.

e Weniger Fehler: Einmal definierte referenzielle Integritdtsbedingungen gelten fir alle
Applikationen derselben Datenbank

e Konsistentere Applikationen: Referenzielle Integritat ist fiir alle Applikationen, die auf
dieselbe Datenbank zugreifen gleich.

Nachteile
e Loschproblematik aufgrund von Integritat

e Temporares auller Kraft setzen der Rl fiir grofen Datenimport.

Referenzielle Integritiit in einem DWH
e Daten missen im DWH nicht 100%ig konsistent sein.

e Durch Import von grolen Datenmengen ist die Kontrolle der Integritat zu aufwendig
e Inkonsistente Daten kénnen in keinen konsistenten Zustand gebracht werden.

Meiner Meinung nach ist die Realisierung von der referentiellen Integritit moglich, aber mit
viel Aufwand und Kosten verbunden.

Fourth Solution (SS2021):
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Referential Integrity (RI)

\on: Arkan Abdel
Leonard Faix

Referential Integrity (RI) in a Database?

* the relational data in database tables has to be universally
configurable

* keys that reference elements of other tables need to be connected to

Last Update: 03.12.2023

Agande

* What is Referential Integrity (RT) in a Database?
What means Kl in a Data Warehouse?

* 8hould one have RT in a DWH or not?

- pra and con of Reforential Integrity (RT)

What means RI in a Data Warehouse
- Referential Integeity in the data warchouse is a form of data integrity
+ Relational databases break the storage of data down mto elements

+ data would get dropped (If it is not implemented properly)

Integrity Constraints :
Student Apply College

« Tmpose restrictions on allowable data beyond those
I3
133 | Mary [ | |2

atame es
Stantou | C3 | Y

» Impuosed by structure and {ypes

Referential integrity

Integrity of references )

. No dangling pointers

Referential integrity from RA to S.B

Each value in column A of table R must appear in column B of table S Referential Integrity Enforcement (RA to S.B)

N N N N - Potentially violating modifications
- Ais called the _ foreign Key* (foreign key constraints) o .

- B is usually required to be the primary key for table S or at least unique

- Insert into R If violation —3» error
- Delete from 8

- Update RA
- Update S B

- Multisattribute foreign keys are allowed

‘\\.
“College

[E=== i

/A/p_p_lg\f e M College
'FWW'W Student &
——— -

those other fields
* not separately
* prevents errors
| " : I
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Referential Integrity Enforcement (R.A to S.B)
Referential Integrity Enforcement (R.A to S.B)

Student Apply Coliege
Special actions:

= Delete from 8

- Update S.B
Student Apply College

Special actions:

= De!

from 8

Department Employee

fault), set Null, Cascadc

Student

Gollege

one - to- many

"
S oot} o]
e Parent

chia

Referential Integrity Enforcement (R.A to S.B) I Beispiel :

m
o

First | Last | Salary | Dn

Die Problemlésung :
Arkan | Abdel | 42000 1 Create table Dept (DID char(1) Primary Key, Dname varchar(20) , Location
Leonard| Falx 60000 2 wvarchar{20} ,
Patrick | Foucks | 65000 1 on delete Cascade
Anwar | Adial Too0 2
jon | mark | ss000 3 on update Cascade  J;
. +We can create our own Data Type :
Dname Location Create type TypeName as varchar(30) ;
CSs floor 1 create table Emp (ID......
CIs floor 2
Last
== o (B TypeName.

EMP

R |

=2
=}

DEP.

QNal

Referential Integrity in Data

Why should I enforce RI? Warehouse
. F‘nau"\_n:{ I:_h:;t relationships between rows of data exiat and are used 28 they = Referential integrity iz a decision, not a standard practive. [t depends on
are aelinea
the data
+ User can trust data and rely on relationships - ETL can ensure RI = need strong contral over ETL,

+ Constraints can ensure RI
- Foreign Key..
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RI by Constraints

+ Constraints can increase load time and write time CUHCluSiOH, ConSiderationS

. Constraints can make read queries faster + How will Reforential Integrity impact the performance?

+ Updates are done in the database environment, not in

= RI can save dev and support time
the warchouse envionment

= RI can cost more time, maintaining constrainta
« Many tables + many references => too much development overhead - 1s the DW a read-only copy of transactional databases?
<=Maintaining RI probably isn't worth it

= Can the ETL maintain integrity?

Sources

Thank you for your attention

Fifth Solution (WS2022):

Contents

* What does Referential Integrity mean in a Data Warehouse?
= Definition

— Example for Rl

* Should one have Referential Integrity in a Data Warehouse?

Referential Integrity

- Downsides of Classical DB Implementations for Rl in DWHs

Marcel Alex und Amos Grol}

Definition Example Referential Integrity

Definition: Referential integrity refers to the accuracy and consistency of
data within a relationship.

Referential integrity will: A \#b
1) Prevent users from adding invalid references Cannct be irsented D
2) Disallow changes that result in orphaned references (RESTRICT) Table 1 Table 2

3} Or modify these references to be valid (DELETE/UPDATE CASCADE)

Quells [1]
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Example Referential Integrity

RESTRICT

Can be deeted

Table 1 Table 2

Benefits of RI

* Guaranteed validity of references
= Resolution of References doesn't return empty
= Enables reliable complex queries

* Innormalized DB - references are key to making
use of data

*+ Data can't be lostin a DWH

@

=> Greater data quality

Cannot be deleted

* Big tranzactional overhead

= Benefits of Rlwon't come ta fruition due to a lack of updates in a

= Poor conceptual fit between EDBMS implementations and DWHSs

Example Referential Integrity

AS>C | E=————=—> | A>C s =
OM UPDATE CASCADE I 1

Table 1 Table 2

—_—_

A e=————"u[ A ]

ON DELETE CASCADE

f—

Table 1 Defete in table 2 feeds 1o changs in tatle Table 2

Downsides of Classical DB Implementations
for Rl in DWHs

- High computing and storage access [oads

- Lang waiting times in additions

DWH

- Relations of objects can exist and perish at different points in
time

- Depending on cperational and conceptual madels Rl rules
can change over time and are thus only apgplicable to a subset
of tuples in a table

Referential Integrity in DWH

* Rl through ETLs

= Loading of incerrect data can be prevented through
careful book keeping

- Data from most ETLs can be seen as valid by default
* Transactional Rl through D8 implementations
* Integrity checks after

- haourly/nightly/weekly audit program that notifies
admins of issues

= Bounded Rl checks

Quelle: [2], 3]

Quellen

[1]lan, \What is Referential Integrity?", https://database.guide/what-is-
referential-integrity/, 2016

[2] Wisdomjobs, ,Data Warehouse Et| Toolkit Tutorial”,
https:ihwww,wisdomjobs,com/e-university/dala-warehouse-etl-toolkit-tutorial-
201/guaranteeing-referential-integrity-8207. html

[3] Vos, Roelant Referential Integrity in Data Vault”,
https:/iroelantvos.com/blog/referential-integrity-in-data-vault/, 2014

Should one have Referential Integrity in a Data
Warehouse?

* Aslong as a performance overhead doesn't affect the use of a DWH -
Use classical DB implementations

* |f not possible - use DWH specific mitigation strategies
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Exercises (+Solutions) to DHBW Lecture Intro2DWH — Chapter 5

Exercise E5.1: Compare ER and MDDM

Compare ER Modelling (ER) with multidimensional data models (MDDM), like STAR or
SNOWFLAKE schemas (see appendix page):

Compare in IBM Reedbook “Data Modeling Techniques for DWH” (see DWH lesson
homepage) Chapter6.3 for ER modeling and Chapter 6.4 for MDDM

Build a list of advantages/disadvantages for each of these two concepts, in the form of a table:

ER Model MDDM Model

Criterial ++ Criteria5 ++

Crit.2 + Crit.6 +

Crit.3 - Crit.7 -

Crit4 -- Crit.8 --
Solution:

Entity-relationship An entity-relationship logical design is data-centric in nature. In other
words, the database design reflects the nature of the data to be stored in the database, as
opposed to reflecting the anticipated usage of that data.

Because an entity-relationship design is not usage-specific, it can be used for a variety of
application types: OLTP and batch, as well as business intelligence. This same usage
flexibility makes an entity-relationship design appropriate for a data warehouse that must
support a wide range of query types and business objectives.

MDDM Model: Compare as examples the Star - and Snowflake schemas, which are
explained in the next solution (5.2)

Exercise E5.2*: Compare Star and SNOWFLAKE

Compare MDDM Model schemas STAR and SNOWFLAKE

Compare in IBM Reedbook ‘Data Modeling Techniques for DWH* (see DWH lesson
homepage) Chapter 6.4.4.

Build a list of advantages and disadvantages for each of these two concepts, in the form of a
table (compare exercise 5.1):

Solution:

Star schema The star schema logical design, unlike the entity-relationship model, is
specifically geared towards decision support applications. The design is intended to provide
very efficient access to information in support of a predefined set of business requirements.

A star schema is generally not suitable for general-purpose query applications.

A star schema consists of a central fact table surrounded by dimension tables, and is
frequently referred to as a multidimensional model. Although the original concept was to have
up to five dimensions as a star has five points, many stars today have more than five
dimensions.
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The information in the star usually meets the following guidelines:
e A fact table contains numerical elements
e A dimension table contains textual elements
e The primary key of each dimension table is a foreign key of the fact table
e A column in one dimension table should not appear in any other dimension table

Snowflake schema The snowflake model is a further normalized version of the star schema.
When a dimension table contains data that is not always necessary for queries, too much data
may be picked up each time a dimension table is accessed.

To eliminate access to this data, it is kept in a separate table off the dimension, thereby
making the star resemble a snowflake. The key advantage of a snowflake design is improved
query performance. This is achieved because less data is retrieved and joins involve smaller,
normalized tables rather than larger, de-normalized tables.

The snowflake schema also increases flexibility because of normalization, and can possibly
lower the granularity of the dimensions. The disadvantage of a snowflake design is that it
increases both the number of tables a user must deal with and the complexities of some
queries.

For this reason, many experts suggest refraining from using the snowflake schema. Having
entity attributes in multiple tables, the same amount of information is available whether a
single table or multiple tables are used.

Expert Meaning (from DM Review):
First, let's describe them.

A star schema is a dimensional structure in which a single fact is surrounded by a single circle
of dimensions; any dimension that is multileveled is flattened out into a single dimension. The
star schema is designed for direct support of queries that have an inherent dimension-fact
structure.

A snowflake is also a structure in which a single fact is surrounded by a single circle of
dimensions; however, in any dimension that is multileveled, at least one dimension structure
is kept separate. The snowflake schema is designed for flexible querying across more
complex dimension relationships. The snowflake schema is suitable for many-to-many and
one-to-many relationships among related dimension levels. However, and this is significant,
the snowflake schema is required for many-to-many fact-dimension relationships. A good
example is customer and policy in insurance. A customer can have many policies and a policy
can cover many customers.

The primary justification for using the star is performance and understandability. The
simplicity of the star has been one of its attractions. While the star is generally considered to
be the better performing structure, that is not always the case. In general, one should select a
star as first choice where feasible. However, there are some conspicuous exceptions. The
remainder of this response will address these situations.

First, some technologies such a MicroStrategy require a snowflake and others like Cognos
require the star. This is significant.

Second, some queries naturally lend themselves to a breakdown into fact and dimension. Not
all do. Where they do, a star is generally a better choice.
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Third, there are some business requirements that just cannot be represented in a star. The
relationship between customer and account in banking, and customer and policy in Insurance,
cannot be represented in a pure star because the relationship across these is many-to-many.
You really do not have any reasonable choice but to use a snowflake solution. There are many
other examples of this. The world is not a star and cannot be force fit into it.

Fourth, a snowflake should be used wherever you need greater flexibility in the
interrelationship across dimension levels and components. The main advantage of a
snowflake is greater flexibility in the data.

Fifth, let us take the typical example of Order data in the DW. Dimensional designer would
not bat an eyelash in collapsing the Order Header into the Order Item. However, consider this.
Say there are 25 attributes common to the Order and that belong to the Order Header. You sell
consumer products. A typical delivery can average 50 products. So you have 25 attributes
with a ratio of 1:50. In this case, it would be grossly cumbersome to collapse the header data
into the Line Item data as in a star. In a huge fact table you would be introducing a lot of
redundancy more than say 2 billion rows in a fact table. By the way, the Walmart model,
which is one of the most famous of all time, does not collapse Order Header into Order Item.
However, if you are a video store, with few attributes describing the transaction, and an
average ratio of 1:2, it would be best to collapse the two.

Sixth, take the example of changing dimensions. Say your dimension, Employee, consists of
some data that does not change (or if it does you do not care, i.e., Type 1) and some data that
does change (Type 2). Say also that there are some important relationships to the employee
data that does not change (always getting its current value only), and not to the changeable
data. The dimensional modeler would always collapse the two creating a Slowly Changing
Dimension, Type 2. This means that the Type 1 is absorbed into the Type 2. In some cases I
have worked on, it has caused more trouble than it was worth to collapse in this way. It was
far better to split the dimension into Employee (type 1) and Employee History (type 2).
Thereby, in such more complex history situations, a snowflake can be better.

Seventh, whether the star schema is more understandable than the snowflake is entire
subjective. I have personally worked on several data warehouse where the user community
complained that in the star, because everything was flattened out, they could not understand
the hierarchy of the dimensions. This was particularly the case when the dimension had many
columns.

Finally, it would be nice to quit the theorizing and run some tests. So I did. I took a data
model with a wide customer dimension and ran it as a star and as a snowflake. The customer
dimension had many attributes. We used about 150MM rows. I split the customer dimension
into three tables, related 1:1:1. The result was that the snowflake performed faster. Why?
Because with the wide dimension, the DBMS could fit fewer rows into a page. DBMSs read
by pre-fetching data and with the wide rows it could pre-fetch less each time than with the
skinnier rows. If you do this make sure you split the table based on data usage. Put data into
each piece of the 1:1:1 that is used together.

What is the point of all this? I think it is unwise to pre-determine what is the best solution. A

number of important factors come into play and these need to be considered. I have worked to
provide some of that thought-process in this response.
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Second Solution (SS2021):

Structure

Eb.2

* STAR
* Model
* Structure
* Join

Star vs.
Snowflake

* Advantages & Disadvantages
= SNOWFLAKE

* Model

* Structure

* Join

L. Katzmaier & M. Marhofen *+ Advantages & Disadvantages

* COMPARISON

Star — Model
Star Schema

- Attempt to minimize number of tables

+ Measures: express important relationships
in a guantitatively measurable and
condensed form

* Dimensions: enable different views of the
measures
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Source of the sxample

Cust Dimension) itz furarve informatik hu-be
Customer ID forzchung,/gebiete /whi/teaching fanchi
Customer Name ws_L718/|_cwhem/D5_rolap_molap.pct
- Address - T (page 11and 14]
Star — Structure . Star — Join
|
SELECT L.shop_name, T.year, sum(amount*price)
R e FROM sales S, product P, time T, localization L
Time (Dimension) Lot (Dimension) e, ek
Date; Location WHERE +Pg_nama=, 2
s w i P.produst_id = S_produst_id AKD
u Regio
g Loc Reg Manager T.day id = S.day id AMD
L.shop_id = 8,shop_id
Emp group by L.shop_name, T.year
[Time | * 3Joins
= Number of joins independent of
il * Number of joins independent o
Lttt aggregation paths in the request
\ * Number of joins increases linearly with
Emp {Dimension) Prod [Rimension) the number of dimensions in the
Employee ID Froduct ID request
Employee Name Product Category
Department Unit Prica

Star — Advantages & Disadvantages Snowflake —
Schema

+ Advantages
+ Intuitive data madel
« Simpler queries
+ Simplified Busines: Regorting Logic
* Optimizes navigation

» Disadvantages
+ Paor respense behavior with large dimension
shles
* Lack of flexbility
* Dataintegrity
* Large number of redundancies

Cust (Dimension)
Customer 1D

Snowflake Customer Name
Snowflake — Model e —
Loc

— Structure
Reg
Reg Manager

Reg (Dimension)

* Normalized versicn of star schema Time |Dimension)
* Facttables remain Date

* Storing of dimensions in normal form 7 7 /| cuart Region
g::ttegrmmensmn _r’ Reg Manager
* Use cases: Year
Prod [Dimension)|
* Large amount of ata pmdlin D :
+ Many users with ciffenent scenarios " Product Category
‘Unit Price
Emp i
Dep
I Employee ID
Cost Center [~ [Eeoyee Name
Dep

Snowflake — Join Snowflake — Advantages & Disadvantages

* Relations are defined with foreign keys * Advantages

* More structured cata

« lessredundancy, improved integrity
* Needs less storage

* Often many join-operations are
necessary

+ Ioins put more load on the performance * Easier maintenance

* Advantage due to non-redundancy N P
might be lost being retrieved
* Disadvantages
« Harger to design
* More complex join-operations
* More joins resut in worse performance
« Bequires higher skils
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Database design simple complex

C om p ali | son e b %] = Hierarchies stores the hisrarchies for the dimensions | separated into different tables

Joins single join to create relation berween | Many joins required to fetch data
dimension and fact table

Dimension tables Dimension tables surround fact tables Every fact rable surrounded by a
dimension table, which is surrounded by
more tables

Data Redundancy High-level Low-level

Cube Processing Fast Might be siower [due to complex join]

Data in dimension tables | Single one contains aggregated data Data split into different tables

Amount of retrieved All data is retrieved Only the requested tables are retrieved
dara in query

Sources

aluse At anDUsE- S URdIA AN, D8t WA BN QUSS-CAtEnmOn 21 star-

5-reimtionsis-una-mumicimensionsle-

-/ B 5
- https/fhackriofl renouse
JEzERSK 110

peart/zctp hem
chingfarchive fws_1718/4_dwhdm /03_rolsp_mois3. pat

Thank you for
your Attention

DWH Prese

L. Katzmaier & M. Marhofen

tion

3-23842-535-1]

Exercise E5.3: Build a Logical Data Model

An enterprise wants to build up an ordering system.
The following objects should be administered by the new ordering system.
e Supplier with attributes: name, postal-code, city, street, post office box, telephone-no.
e Article with attributes: description, measures, weight
e Order with attributes: order date, delivery date
e Customer with attributes: name, first name, postal-code, city, street, telephone-no
Conditions: Each article can be delivered by one or more suppliers. Each supplier delivers 1
to 10 articles. An order consists of 2 to 10 articles. Each article can only be one time on an
order form. But you can order more than on piece of an article. Each order is done by a
customer. Customer can have more than one order (no limit).
Good customers will get a ‘rabatt’. The number of articles in the store should also be saved.
It not important who is the supplier of the article. For each object we need a technical key for
identification.
Task: Create a Logical ER model. Model the necessary objects and the relations between
them. Define the attributes and the keys. Use the following notation:

Entity - < Relation >

First Solution:
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ER-Modell: Bestellmanagement

@eseription
@Q o %
Cota onsists of > Coustia )
| Order P> [Customer]
Taer 15 aone ustomer; @

Second Solution (M. Haug, A. Riess, WS2021):
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B order date

< articleld
inventory
_ delivery date

orderld

7 customerld )

measures

weight
g Article  H{1.1] @ 210  Order

description [1,1 (1,1

post office box delivered T

postal-code

[0, customerld
name [1.101 i
street Supplier Customer telephone-no
telephone-no street
city supplierld <discoum first name city
postal-code name

- Each article can be delivered by one or more suppliers.

- Each supplier delivers 1 to 10 articles.

- An order consists of 2 to 10 articles.

- Each article can only be one time on an order form.

- You can order more than on piece of an article.

- Each order is done by a customer.

- Customer can have more than one order (no limit).

- Good customers will get a ‘rabatt’.

- The number of articles in the store should also be saved.
- Itis not important who is the supplier of the article.

- For each object we need a technical key for identification.
- Map Order to Customer.

Exercises (+Solutions) to DHBW Lecture Intro2DWH — Chapter 6

Exercise E6.1: ETL: SQL Loading of a Lookup Table

Define the underlying SQL for the loading of Lookup Market table:
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.. Process Model - tutorial market - i =101 ><|
Process Selected Edit View Help == A
5 -
e s 2
5 =) = =
L
“ecaprogram
filesisqlliby GEOGRAPHI...
L samplesidb +
I S|
S - select
load R aeographics
' demographics data
saL data
i | h l
5 ===} ey
@ DEMOGRAP. -~
\\ ‘ o GEOGRAPHI
N join market
- data
l
LOOKUP_
MARKET1
- I _-l_J
Nl
o
Solution:
L3

Exercise E6.2*: Discover and Prepare

In the lecture to this chapter we have seen 3 steps: “Discover”, “Prepare” and Transform” for
a successful data population strategy.

Please present for the first two steps examples of two tools. Show details like functionality,
price/costs, special features, strong features, weak points, etc.

You can use the examples of the lecture or show new tools, which you found in the internet or
you know from your current business....

1. DISCOVER: Evoke-AXIO (now Informatica), Talend - Open Studio, IBM Infosphere

Inform. Server (IIS) — ProfileStage, or 7?7??
2. PREPARE: HarteHanks-Trillium, Vality-Integrity, IBM Infosphere Inform. Server (IIS)

Solution (SS2021):
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EXAMPLETOOLS

FOR DATA DISCOVERY & PREPARATION

DISCOVER

INFORMATICA -

CLAIRE ML engire Indendent Mass Ingestion Toel Easy exploration wing the
&

IR L WP, st S

TALEND - ADVANTAGES

= FreeVersion

® Many connectivicy options

B Apache Beam allows dataflows into
B Any it storags

= Cloud or an-premise starags

Last Update: 03.12.2023

STRUCTURE

Jo
<

Discover Prepare
Informatica Alteryx
Talend Alrair

INFORMATICA

rfﬁ %

Made up of various applications Flexible Pricing depending
applications and the scale
Dt Casalog
Data Praparation
Cloud Dats Intagraticn
Cloud Dasa Qualiey
Cloud Data Ingastion

= Fricing

= Froa dasktop varsion

= Commarchl doud varsion

® Talend Dat Fabric
= AP & Application Intagraticn

= [Data Intsgration

D ML WERS s 31

PREPARE
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N N
ALTERYX ALTERYX - ADVANTAGES

= Pricing

m Ansual Subscription par uzer ® Solution for code-intensive dam science

B Intagrata RiFython Into workfiow
= Python-based

= Machine Laarning via Addan B Massively parallel processing

ALTAIR ALTAIR - ADVANTAGES

B DeskeopVersion
B abls to mport local data sources, ke axcalipdf fles
= Far usar subsription = CloudYersion

= Wb scraping
m Deskiop & Server version

= Daploymant via Kubarmatas B Intsroperability

8 Daskicp usars can axport data to doud

SOURCES

Exercise E6.3: Data Manipulation and Aggregation using KNIME Platform
Homework for 2 Persons: Rebuild the KNIME Workflow (use given solution)
for Data Manipulation & Aggregation and give technical explanations to the
solution steps.

Hint: Follow the instructions given in the KNIME workflow “KNIME Analytics

Platform for Data Scientists — Basics (02. Data Manipulation -solution)” - see
image below:
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Lo My-KNIME-Hub (apihubknime.com) Actvity: Data Manipulation & Aggregation
& BXAMPLES (knime@api hub.knime.com)
v i LOCAL (Local Workspace)
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o dits Actiy |- Part 1 Actiity | -Part 3
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Solution: WS2021

Workflow « Data Manipulation and Aggregation » :

The Data Manipulation and Aggregation workflow analyses data on customers of

investment products are analysed.

First, sample data from KNIME is read in (which can be found with the installation under
Example Workflow- The Data- Misc). The data comes from different sources e.g. CSV, Excel
and from a SQLite DB.

Reading: The top CSV Reader loads data to the First Web Activity from customers. Each
Reader node needs a path to a file in the appropriate format. This can be customized under the
configurations.

The SQLite Connector below establishes a connection to a SQLite file and with the DB Table
Selector the table Web Activity is selected. The DB Reader loads

the data into a KNIME Table. The database and the CSV file provide data about customers
and their First Web activity. The CSV file provides e.g. older customer data and in the
database the database contains the newer data.

Activity 1 - Part 1: In the next node Concatenate the two data sources are merged in the
column Customer Key, because both tables have this column. In the setting of the

node is set to concatenate only the columns that have the same name. The node

now contains the IDs of all customers.

Import: In the next part, a customer sentiment table is read in. The column Sentiment
Analysis here consists of strings. This is to be mapped by integer values, which are mapped in
the CSV file below. Each string value is then mapped to a number.

Activity 1 - Part 2: In the Cell Replacer node, the cells of a column can be replaced. The
node needs an input table and a translation table. In the example here the upper
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table is the input table and the CSV file provides the translation. The Cell Replacer adds
according to the configuration, the Cell Replacer adds a new Sentiment Rating column with
the appropriate integer values to the input table.

However, it can also be specified that the string values are replaced by the numbers in the
same column without creating a new column.

Import: Next, customer data e.g. income, gender etc. is read in from a CSV file. file.
Activity 1 - Part 2: With the next node Column Filter one or more columns can be filtered
out of a table. from a table. Here we want to exclude the columns Sentiment Rating and Web
Activity should be excluded.

Import: Finally, an Excel table is read in with the Excel Reader. In it you can see which
customer has purchased which investment product. In the next step, these individual data are
merged.

In the 3rd part of the workflow, join operations take place. We know that with the help of
this to merge different tables. For this purpose, KNIME offers the possibility to configure the
Join- operation in KNIME (Knode ---> Config)

Joiner Settings: you can select one/several of 3 options (include in output):

- Matching rows (inner Join): only the rows are included in the common table, that are
included in both original tables.

- Left unmatched rows (left outer join): adds additionally the columns from the left table that
are not that are not present in the right table. In the right table the missing data is columns in
the right table.

- Right unmatched rows (right outer join): adds the columns from the right table that are not
present in the table that are not present in the left table. In the left table missing data will be
columns in the left table.

Column selection: there is a possibility to select the desired columns (manually, with the
RegEx or by the data type).

The first joiner merges the tables from Part 1 and Part 2, the second joiner uses the result of
the first joiner. Joiner uses the result of the 1st Joiner and the data, which results after the
filtering in the Part 2 are used. The 3rd Joiner composes its result from the data of the 2nd
Joiner and from the Excel Reader, which includes the "Products" table.

After that the data flows into the next phase, where the received data can be manipulated
again.

The "Duplicate Row Filter" node identifies duplicate rows. I can either remove all duplicate
rows from the input table and keep only the unique and selected rows, or I can or provide the
rows with additional information about their duplication status. In the configurations it is
possible to specify in which columns it should search for duplicates.

Using the String Manipulation node you can perform different operations on strings. This can
also be set in configurations.

The Table Manipulator node allows to perform multiple column transformations on any
number of input tables, such as renaming, filtering, rearranging and type change of the input
columns. If there is more than one input table, the node concatenates all input rows into a
single result table. If the input tables contain the same row identifier, the node can either
create a new row identifier or use the index of the input index of the input table to the original
row identifier of the corresponding input table.

The last node "GroupBy" groups the rows of a table according to the unique values in the
selected group columns. For each unique set of values of the selected group column, one row
is created. The remaining columns are aggregated based on the specified aggregation settings.

Page 89 of 126 Pages



Exercises to Intro2DWH Last Update: 03.12.2023

Exercises (+Solutions) to DHBW Lecture Intro2DWH — Chapter 7

Exercise E7.1*: Compare 3 ETL Tools

Show the Highlights and build a Strengthens/Weakness Diagram for the following three ETL
Tools. Use the information from the internet:

1. Informatica — PowerCenter --- www.informatica.com

2. IBM - Infosphere Inform. Server - DataStage ---=> https://www.ibm.com/us-
en/marketplace/datastage?loc=de-de

3. Oracle — Warchouse Builder (OWB) -->

https://docs.oracle.com/cd/B28359 01/owb.111/b31278/concept_overview.htm#¥WBDOD10100

Show the three tools in competition to each other

Solution - Informatica:

INFORMATICA

The Data Integration Company™

+ ETL-Tool mit verschiedenen Losungen
+ Standard
Powercenter + Advanced
* Virtualization
* Real Time (z.B. mit Echtzeitkonnektivitat)

* Big Data (z.B. mit natirlicher Sprachverarbeitung)

Funktionen

+ Datenextraktion, Datenintegration, Datenmigration,

Datenkonsolidierung, Datentransformation, Datenverdichtung
und Datenbereinigung

* Flexibel Einsetzbar
+ gemeinsame Entwicklungsumgebungen
+ Automatisierte Test Tools

+ Uberwachung der Integrationsprozesse

+ Starken:
+ Einheitliche Benutzeroberflache
+ Sehrumfassend
+ Optimierte Lésungen

Starken und
Schwachen

+ Schwichen:
+ Fehlerhaftes sortieren
+ Filter werden ignoriert (beim Kopieren)
+ Probleme beim Importieren von XML

+ Schulungen
ard
haengers ten ders
4
fe—
i
Mirssats
O
# SAP BusinessCbjdcte
T * S DuaFle
[ —
St Pervasiv Softua
esyoase
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Quellen:

Vielen Dank!

Second Solution (SS2021):
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Informatica - PowerCenter
vs. IBM InfoSphere DataStage

OC)

* Informatica — PowerCenter
. * |BM DataStage
Age n d a * Comparison
— Repository Manager
— Administration ~ ° Minage Repositerie:
el Administration Console

# Perform service tasks

PowerCenter

Applications

* Create ETL Mapping

Workflow Manager
Development « Creste and smart woridion

Workflow Monitor

= Monitor sad control
woriflows
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OO Informatica - PowerCenter

Data migration from multiple sources Licensing cost - no open-source version

Very extensive More in-depth training

IBEM InfoSphere

DataStage

Good performance even during Multiple interfaces
processing of large amount of data

N
N

\ssociate«
+ Banking & Financial Ban k.

ETL Engine
& Use Cases

IBM
InfoSphere rf" Batched-Based Tool

Datastage

Focus: On-Premise Databases

OO BM DataStage OO Informatica vs. IBM DataStage

N M =
Scalability

Speed Workload Execution Wrong Use of Algorithm costs more Time

Data Source Connection

Deploy Anywhere Development must include Connectors

Data Transformation

Modernize Data Integration
Data Modeling

Reduce Costs

Data Governance

Al services

(osts

In-Flight Data

Sources

« https://www.youtube.com/watch?v=3scD3llibJA

* https://www.trustradius.com/products/informatica-
powercenter/reviews?o=recent&qgs=pros-and-cons

» hitps://docs.informatica.com/data-integration/powercenter/10-
5/getting-started/preface.html

s https://www.ibm.com/products/infosphere-datastage?loc=de-de
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Third Solution (WS2021):

o ETL Tl.}DIJ

Iotrst o b e ok

TABLE OF ga  STRENGTH & WEAKNESSES
CCI NTENTS Diwadwamiagan ot dh

oy ELASSIAICATION
oy el e loh

ETL TOOLS

IBM INFORMATICA,

u " mna Cermlling Compzary ® Iobware Compory

= LEA KT ® S5 Metvesod Ciy
& g Comlae
& CuppoendimWeocd o dein nlegin ko
& Chosd apien? with Ao Web 5e-d obh are Mol Lous

) 4

ORACLE
IBM

. S':Mll s Farpwzer Comgnres

& UEA A

vy DR STRENGTHS WEAKNESSES

®  Draating DA
o Maddor fchiscums »  Comphooiedbcensing
o drerdoud »  Lowwakbiliy and undenmnding
e DooOcw mpoort ot ol preparotion copaob s
* Jooiotec dasion »  Chollergas w'ts Upgrosos
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W W

IMFORMATICA ORACLE
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CLASSIFICATIONM
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o B .7 Nyl | WD RG] o P RIS
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Exercise E7.2: Demo of Datastage

Prepare and run the guided tour ,,Offload Data Warehousing to Hadoop by using DataStage”

Use IBM® InfoSphere® DataStage® to load Hadoop and use YARN to manage DataStage
workloads in a Hadoop cluster (a registered IBM Cloud 1d is needed!):
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https://www.ibm.com/cloud/garage/dte/producttour/offload-data-warehousing-hadoop-using-
datastage

Explain each step in the demo with your own words....

Solution (SS2021):

See the execution of this demo in the IBM Cloud in the following video:
https://cloud.anjomro.de/s/72knGpN3oPsKitM

e & cloud.anjomro.de/s/72knGpN3oPsKithM

~
~ ‘—“-T, Vorstellung-1BM-Infosphere.mp4

Dmpemd

L

BM nsighere
o e st )

i

B b B Gy
Pswwad | Deigend Sy 13
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HDFS_BANK_ACCOUNTS - File Connector

Stage | input |

Stage name
|HDFS_BANK_ACCOUNTS

General FProperties | Advanced |

- ~ [ Tueral
File system WebHDFS o
Use custom URL No
Use SSL(HTTPS) No .
Use Kerberos No .
Host bigdata ibm.com
Port
Service prncipal
User name dsadm
@  Runatiaditional Data Warehouse ETL job
v
File name jidw/HDFS_BANK_ACCOUNTS.TXT
Wiite mode Wrte single file
¥ file exists Overwrie file
- — M inkoighere
0K Cancel | iy

Exercise E7.3: Compare ETL and ELT Approach

Compare the traditional ETL-Processing with the ELT-Processing in the Amazon Cloud-
DWH (AWS Redshift) — 2 Persons; 20 minutes: Analyse the differences and show advantages
and disadvantages of the two approaches. For more information see “ELT-Stack in AWS-
Cloud-DWH.pdf” in [DHBW-Moodle]

Solution (WS 2021):
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ETL CONS

Longer lnading times
{Estract & Transform)

Orly Cloush based mchnology

CONCLUSION AND OUTLOOK

Both techrmol ogies hawe their own advartages and daadvariages, Based on
rdvidal requiramanis A IEVCLE BXpRTANGE, & COMPany can decide which
sojution s best for it, Only time wil| el whether ELT is betier suited for the curment
data ara Fam the previcss ETL process,

Last Update: 03.12.2023

ELT PROS

Cari load o | dais Calculoned dais are EFdiend tarding of legs
Irmedintely apperded amounts of deta

CONCLUSION &
OUTLOOK

A genchumion and sud oo tor the fire

II:[HANI(S!

D0 YOU HAVE ANY QUESTIONS?

CREDNTS: This pressncadcn gl ae was coared by 3 saga,
Frehad PG e iy Flabeon aid 1033 v sh & Taagcs by PReepe

Plaass kewp thin slide For et bation

-

Exercise E7.4: ETL : SQL Loading of a Fact Table

Define the underlying SQL for the following loading of the Fact “FACT-TABLE” from the
three tables: “PRODUCTIO_COSTS”, “INVENTORY” & “SALES”.
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=100 =]

Frocess Selscted Edit view Help A =
= > =
T =
(=8

1
— ] PRODUCTI. INWE BT ORY SALES
Egn
-
SOL
=
E -

tutorial fact
@ takle join
£ Y
<P
===}
SAF]
FacT. ~ABLE
E=l -
=)
JIET | 1 _>l_I

ample Contents PRODUCTIO XI
tutorial relational source - PRODUCTION_COSTS
TRANMSDATE | i |E<E] |coss |mAaRKETIMG |[MiSCc |PavRoLL |
1996-01-03 Acton 100101021 2-1 135 115 E] =0 =
1996-02-04 Acton 1001010212-1 az 26 1 24
1996-03-06 Acton 100101021 2-1 52 46 z 31
1996-04-10 Acton 1001010212-1 53 46 z =z
1996-05-05 Acton 100101021 2-1 127 110 =] 75
1996-06-03 Acton 100101021 2-1 177 153 11 1086
1996-07-10 Acton 1001010212-1 259 223 16 155
1996-08-10 Acton 100101021 2-1 245 z1z 15 145
1986-09-08 Acton 100101021 2-1 118 10z 5 7O
1996-10-10 Acton 1001010212-1 B4 55 2 a7
1996-11-05 Acton 100101021 2-1 as sz 4 57
1937-08-06 wonkers 20010101Z20-8 4593 166 25 164
1997-08-07 Wonkers 1001010212-1 213 270 19 182
1997-08-07 wonkers 1002011212-2 113 100 5 I
19397-08-08 wonkers =0010101Z0-8 1000 =43 56 =52
1997-08-08 vonkers 2002011116-5 454 zz1 21 163
1937-08-10 wonkers 200Z011116-5 437 Z16 21 162
1987-09-01 wonkers 200Z0101Z20-9 1320 44 5 az
1997-09-02 vonkers 100z2011212-2 56 48 1 2z

Help I

INWENTORY

sample Contents

tutorial relational source - IRNYERTORY

TRAMNSDATE ST | =0 |SFEMIMG_IMNYERTORY [ADDITIONS [ITEMS_
1996-01-03 Acton 100101021 2-1 ze5 543 452 =
1996-02-04 Acton 100101021 2-1 are =231 144
1996-03-06 Acton 100101021 2-1 463 121 17
1996-04-10 Acton 100101021 2-1 166 [=peg=] 178
1996-05-05 Acton 100101021 2-1 1117 256 429
1996-06-0232 Acton 100101021 2-1 1544 13206 593
1996-07-10 Acton 100101021 2-1 2257 1581 =265
1996-028-10 Acton 100101021 2-1 21328 a86 [=peper)
1996-09-0S Acton 100101021 2-1 z5558 480 1919
1996-10-10 Acton 100101021 2-1 1259 501 14
1996-11-05 Acton 100101021 2-1 241 B21 322
1997-08-06 ronkers Z001010120-8 23IE6 1746 1305
1997-08-07 Yonkers 100101021 2-1 2667 1241 1052
1997-08-07 ronkers 10020112122 1033 450 =85
1997-08-08 Yonkers I00o1To10o120-2 1328 I3396 2a08
1997-08-0S ronkers Z002011116-5 =150 1394 1200
1997-08-10 Yonkers 2002011 116-5 pe ] N ) = p) 132373 1183
1997-03-01 ronkers Z002010120-9 2487 457 1841

o | )

Close Help I
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=<1
tutorial relational =source - =S5 ES
TRARSDATE = s | =s=a s~ = []
1O9E-01-0= Acton 10010102121 421 =
1E9E-0Z- 0 Actor 100101021 =21 150
1o95-0=-05 Acton 10010102121 120
19O96-04-10 Actom 10010102121 124
1oO5-05-05 Actom 10010102121 ERcy=]
1o95-05-0= Acton 10010102121 =15
1QO96-O07-10 Actom 10010102121 =1 =
1o95-05-10 Actom 1001 0102121 ass
1o9E-09-05 Acton A001 01 0z=1=-1 E¥al-]
1996-10-10 Actor 100101021 2-1 zz=
1To95-11-05 Actom 1001 0102121 =za
1O9vy-0s-06 onkers =001 0101 20-5 1asa
1@a7F-0s-0O7F ronkers 100101021 =21 1065
1oa7-os-O7F vonkers 1o00z2011212-2 =a=
1TGOgrF-0s-0= ok rs =001 0101 20-5 =sa
1ToaF-os-0s vonkers Zoozo11116-5 1z07F
1oa7F-nos-10 vonkers Zooz011116-5 1155
1T@gr7r-09-01 ronkers ToOozZOo1 01 Z0-93 406
1ToaF-oo-0= vonkers 1To00z011212-2 154 =
Heli

write a SQL script, s.t. you get the following content of the target table:

.ample Contents — =]
CITY_ID |PRODUCT_KE\{TME_HJSCENAR|O_|D | TRANSDATE |[SALES |COGS|MARKETING |wsc |PaYROLL |OPEMING_INVEADDITIONS |EMDING_IMNVE]
10 1 1 3 1996-01-03 421 125 115 3 80 285 543 376 =
10 1 2 3 1996-02-04 150 4z 36 1 24 376 231 463
10 1 3 3 1996-03-06 180 52 46 2 31 463 181 466
10 1 4 3 1996-04-10 184 53 46 2 3z 466 229 1117
10 1 5 3 1996-05-05 439 127 110 ] 75 1117 a56 1544 (-
10 1 [ 3 1996-06-03 516 177 153 11 106 1544 1306 2257
10 1 7 3 1996-07-10 218 259 223 18 155 2257 1581 2070
10 1 ] 3 1996-08-10 255 245 212 15 146 2138 986 2302
10 1 ] 3 1996-08-08 406 118 102 5 70 2558 480 1119
10 1 10 3 1996-10-10 223 64 55 2 37 1259 601 946
10 1 11 3 1996-11-05 3z9 a5 az 4 57 241 621 1140
2 1 ] 1 1997-08-07 1065 313 270 19 182 2667 1241 2856
2 1 ] 1 1997-09-03 1025 303 263 18 172 6E08 1146 2827
2 1 ] 1 1997-09-05 517 144 125 ] 29 3281 506 1362
10 1 12 3 1996-12-08 561 163 140 10 a7 1426 768 1645
10 1 1 1 1997-01-05 523 164 148 10 100 344 704 as7
10 1 2 1 1897-02-05 194 52 a4 1 29 488 283 586
10 1 3 1 1997-03-05 217 65 59 2 40 572 226 575
10 1 4 1 1997-04-04 232 64 57 2 39 581 1070 1412
10 1 5 1 1997-05-09 555 163 133 10 96 1373 1071 1943
10 1 [ 1 1997-06-04 Tz 22z 190 13 135 1939 1680 2738
10 1 7 1 1997-07-05 1000 327 269 20 188 2823 1963 3602
10 1 ] 1 1997-08-06 1077 300 265 18 186 2679 1247 2856
10 1 ] 1 18997-08-02 518 151 130 7 a7 3148 505 1417
10 1 10 1 1897-10-08 268 7 71 3 ag 1548 7Tz 1163
10 1 11 1 1997-11-05 419 115 100 5 71 1065 787 1480
10 1 1z 1 1997-12-05 1] 206 171 1z 118 1730 928 2007
13 1 1 3 1996-01-09 199 G4 54 2 37 119 257 162
132 1 2 3 1996-02-10 70 17 15 ] 10 162 115 216 =l

We see the following conditions:
1. Map the name of the cities in the sources to a number 1 — 100, define this as City_Id
2. Define last digit of SKU in SALES as Product_Key

3. Define them Month of Transdate as Time _Id (range:01 —12)

4. Def. Scenario_Id with cases (Year of Transdate )=1997 as 1,(...Transdate)=1996 as 3

,else 2

W

. Fill all columns of target table with the same columns of sources

6. Define new column: Ending Inventory = (Opening_Inv. + Additions) -Items_Sold

Solution:

Select
Case SAMPLTBC .sales.city
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When ‘Manhattan’ then 1

When ‘Maui’ then 100

End
As City Id

Substr (SAMPLTBC.sales.SKU,12,1) as Product Key

Case
When Month(SAMPLTBC .sales.transdate) = 01 then 1

When Month(SAMPLTBC .sales.transdate) = 12 then 12
End
As Time Id

Case

When Year(SAMPLTBC. sales.transdate) = 1997 then 1
When Year(SAMPLTBC sales.transdate) = 1996 then 3
Else 2

End

As Scenario_Id

See screenshot:
HE' Properties - tutorial fact table join x|

the tutorial - tutorial fact table - tutorial fact table join

={o] I={e Statementl Column Mapping' Processing Options'
BaL statement

Ey=04then 4 when MONTH(SAMPLTBC SALES TRANSDATE
when MONTH(SAMPLTBC SALES TRANSDATE
when MONTH(SAMPLTBC SALES TRANSDATE
when MONTH(SAMPLTBC SALES TRANSDATE

=05thend  when MONTH(SAMPLTBC SALES TRAMSDATE
=07then7  when MONTH{SAMPLTBC.SALES TRANSDATE
=09thend  when MONTH(SAMPLTBC SALES TRAMSDATE
=11then11  when MONTH{SAMPLTBC.SALES TRANSDATE

Ofthent . |
08 then d J

10then 10 |
12then12

end  ASTIME_ID, e |
CASE when YEAR(SAMPLTBC SALES TRAMSDATE) = 1997 then 1 when YEAR{SAMPLTBC.SALES TRANSDATE) = 1946 then 3 Else 2 =
end Clear |
AS SCENARIO_ID, 2
SAMPLTBC SALES TRAMSDATE A8 TRANSDATE,
SAMPLTBC SALES SALES AS SALES,
SAMPLTBC PRODUCTION_COSTS.COGS AS OGS,
SAMPLTBC PRODUCTION_COSTS MARKETIMG  AS MARKETIMG,
SAMPLTBC PRODUCTION_COSTSMISC AS MISC,

SAMPLTBC PRODUCTION_COSTS.PAYROLL A3 PAYROLL,

SAMPLTBCINVENTORY.OPEMING_INVENTORY ~ AS  OPENING_INVENTORY,

SAMPLTBC INVENTORY.ADDITIONS AS  ADDITIONS,

{ SAMPLTBC.IMVEMNTORY . OPEMING_INVENTORY + SAMPLTBC.INVENTORY ADDITIONS ) - SAMPLTEC INVENTORY.ITEME_SOLD
AS  ENDING_INVENTORY

FROM

SAMPLTBC PRODUCTION_COSTS, SAMPLTBC SALES, SAMPLTBC.IMNVENTORY

WHERE { ¢ SAMPLTBC PRODUCTION_COSTS. TRANSDATE = SAMPLTBC INVENTORY TRAMSDATE  AND

SAMPLTBC SALES TRANSDATE = SAMPLTBC PRODUCTION_COETS. TRAMNSDATE AND
SAMPLTBC SALES.CITY = SAMPLTBC . PRODUCTION_COSTS.CITY AMD
SAMPLTBC.SALES SKU = SAMPLTBC PRODUCTION_COSTS.5KU AND
SAMPLTBC SALES.CITY = SAMPLTBC.INVENTORY.CITY AND |
SAMPLTBCINVENTORY.SKL = SAMPLTBC.SALES.SKL ) ) [

Qi | Cancell Help |
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Exercises (+Solutions) to DHBW Lecture Intro2DWH — Chapter 8

Exercise E8.1: Compare MOLAP to ROLAP

Find and define the Benefits & Drawbacks of

e MOLAP
e ROLAP
Systems

Use the information of the lesson or use your own experience

First Solution:

Criteria ROLAP MOLAP
Data volume | +> 50 GB possible: low expansion - Not > 50 GB: expansion factor too big
factor (low aggregation rate) (high aggregation rate)
Dimensions | + > 10 possible (depends only on - Bad performance for > 10 (due to high
DBMS) aggregation rate)
Query (+ When querying single tables) + When using high aggregated data
Performance | - When joining many tables (- when using low aggregated data)
Update + Update during operation possible - Cube has to be rebuilt completely each time
flexibility + Fast and flexible (partly correct, in depends on calculation
rules)
- Operation has to be stopped
Query + Complex, dynamic queries possible | - Only standard queries, that the cube is built
complexity (impact on query performance ) for, possible (but combinations are possible)
Usability - Not intuitive: SQL knowledge + Intuitive, easy to handle, no special
necessary knowledge required
Price + Cheaper; simpler SQL-based front- | - Expensive; costly front-end tool necessary
ends sufficient (but more performance
needed)

=> ROLAP is for many criteria superior to MOLAP. As most data marts today are bigger than
50 GB, ROLAP is many cases better choice due to performance and storage reasons.

Second Solution:

MOLAP

ROLAP
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- | Erstellen der Cubes aufwendig

Komplexere Anfragen mdglich (Verwendung von
SQL)

+ | Schnelle Queries

Anwender muss SQL-Kenntnisse haben

- | Zugriff nur auf Daten des Cubes

Queries dauern langer, da komplexer

+ | Auf Problemstellung angepasste +

Anfragen maoglich

Zugriff auf alle Daten in DB

- | Bei Update missen Cubes neu erstellt +

werden

Update auch wahrend Operationen méglich

- | Nur bei Cube-Erstellung definierte
Anfragen maoglich

Third Solution (SS2021):

Comparison of MOLAP and
ROLAP Systems

Chris Mader, Konstantin Radke

ROLAP SERVER

ROBMS
Frant End
ROLAP RoLAP
Analytical
Dumece Procassing PEE—
Iegic
=Relational Online Analytical S|
Processing
g Ange Front end ool

A J Pracessing
o __co'| logic

ROLAP Architecture
ey

e
Load MOLAP | | Request
SERVER

— | S
[ Y Front end o0l
S Meta Data
= Multidimensianal Onine Request || Resull St
Anzlysical Processing Rusull ]

MOLAP Architecture

et gtk ] A% oo a7 i
Comparison

froe____________________Jwowe ____________|
+ Usable for large data volumes - Not suitable for data volumes = S0GB
+ Processing of complex SOL requests - JCube" is required for a specific request
- Slower gueries on complex data + Faster queries on complex data
- saL knowledge required + Easy to use without in-depth S0L knowledge
+ Updates during operation possible - Operation must be stopped for updates

- Since in most cases the stored data exceeds the limit of S0GB, ROLAP is the system of choice. If the data
volume is lower than that and 3 low response time is needed, MOLAP should be considered.

Exercise E8.2*: Compare 3 Classical Analytics Tools
Show the Highlights and build a Strengthens/Weakness Diagram for the following three
Reporting Tools.Use the information from the internet:

1. MicroStrategy ----> www.MicroStrategy.com
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2. BusinessObjects ----—-> www.BusinessObjects.com
3. Cognos ---> www.Cognos.com

Show the three tools in competition to each other.

Solution: Presentation of Cognos:

Uberblick

Ubernahme von IBM 2008

3500 Mitarbeiter (Sitz in Frankfurt am Main)
Softwarelésungen

- Business Intelligence

- Geschaftsanalyse

- finanzielles Performance Management

Funktionen
Abfragen & Berichte

- Jahreseinkommen, Quartalszahlenbericht
Dashboards

- Interaktiver Zugriff auf Inhalt, mit personalisiertem
Erscheinungsbild und Kriterien fur Daten

Analyse

- Informationszugriff aus verschiedenen
Blickwinkeln und Perspektiven

Zusammenarbeit

- Kommunikationstools und Social Networking

Echtzeitiberwachung

Besonderheiten

InMemory-Technologie (Nutzung des

Arbeitsspeicher)

Avg Elapsed Time (sec)
O = mw koo

123456789101

Mobile Client
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Second Solution (SS2021):

Y \q

3 REPORTING TOOLS

JORN FRERICHS. DAVID SCHAU

STRUCTURE
= What is a Reporting Tool

* Microstrategy

- Cognos

« Business-Objects

= Sources

Last Update: 03.12.2023

WHAT IS A REPORTING TOOL
* Creating basic, medium and complex Reports

- Uses data from data warehouse

- Filters data

- Decision giver

T T e

Company MicroStrategy
Incorporated
Price 5600 - $1200 per user  $15 - $70 per user Starting at $14000 per
per month per manth year
Support Email, Email, Email,
Phone, Phone, Phone,
Live-Support, Training, Live-Support,
Training Tickets. Training,
Tickets.
Supported Languages  English English, Chinese, English, Chinese,
‘German, Spanish, German, Japanese,
French, Malian Spanish, French,
Russian, Italian, Dutch.
Polish, Turkish,
Swedish
Target Client Medium, Large Medium, Large Small, Medium
Enterprises Enterprises Enterprises
Available Devices Windows, Linux, Mac.  Windows, Linux, Mac,  Windows, Mac, Web-
Android, Web-Based Web-Based Based

FEATURES OF MICROSTRATEGY
» Advanced and predictive analytics

« Cloud

+ High-performance business intelligence

- Big data solutions

+  Software as a service (SaaS)

+ Real-time WYSIWYG report design

+ Scorecards and dashboards

FEATURES OF BUSINESS-OBJECTS

+ Enterprise Business Intelligence + Enterprise-Wide Sharing

Reporting System + Role Based Dashboards
+ Ad Hoc Querying and Reporting + Microsoft Office Integration
. Data.\u"'l&:lalization and Analytics + Real Time Analytics
Applications

» Large-Scale Data Analysis
» Self-Service Features

FEATURES OF COG NOS

Devided into 3 segments

layars of
authantication, and history

+ Controls 1o protect data whather you're creating eni
repartfor many or many ara craating one report

» Analysis Studio

* Query Studio s

mabia davice or dasktcp

* Report Studio * Smartsgarch
Scheduling and slars

- Interactive cortentavailable anline or offling

« Da dals can be i gu d based on

kaywards

SOURCES

* Financesonline.com (2021} Compare IBM Cognos vs MicroStrategy 2021 | FinancesOnline. Online
verfiigbar unter https2//comparisons.financesonline. com/Aibm-cognos-vs-microstrategy, zuletzt
aktualisiert am 13.04.2021, zuletet geprift am 13.04.2021.

« SAP Busi Objects Business Intelli & Reviews and Pricing - 2021 (2021). Online verfighar unter
https:/fwvw capterma.com/p/92075/5AP. BusinessObjects/, zuletzt aktualisiert am 13.04.2021, zuletzt
gepriift am 13.04.2021.

+ dummies (2021): C!uerymg and Hepomng Tools for Data Warehousing - dummies. Online verfiighar
unter https: ing/big-data’engineering/querying-and-reporting-tools-
for-dat housing/, zuletzt aktualisiert am 10.04 2021, zuletzt geprift am 13.04.2021.

- Data I -ETL& ing Toals - jalspoint (2021). Online verfighar unter
https:/fwww titoralspoint.com/cognos/data_warehouse_etl_and_reporting_tools.htm, zuletzt
aktualisiert am 10.04.2021, zuletzt gepriift am 13.04.2021.
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Third Solution (WS2021):

TABLE OF CONTE

l. 'What is 2 roporting tool?

. What |

ore @nd fireirw dile
moke bosirss

Zontaing varous analeses ard s
ncalatle

Bl todd Tor Intemal and exbernal aralysis of business data
Avnlable both onepremmiss and an-demand
Can b umed on mobllke devices
and analyzes data on a single
ot sebsnes phatfarm.

Thars e pradafned soristi dnd
spreacshoals

Coflecis, analyeas and proiec
i
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Strengt

Coordinates cata from
v Aurtormatically o assifes data
AthEUL B i3 skills
Caloulatiorm ard trasmiorma lioem are poss bl without [T

Large imventony of graphs, charts, et Cortain Vot analais ik

Cshboards and Feports can ba
craalad and conigurad by the ussr

ke ecalable

bl bath of-poarniin dmd an-clisma nd
Can be used on mobile devices
I
hysts

Coorn plaLofy veib-tienc
gl

UrceEs
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Exercises (+Solutions) to DHBW Lecture Intro2DWH — Chapter

9

Exercise E9.1: Three Data Mining Methods (Partl)

Task: Describe the following Data Mining techniques. Search this information
in the internet, i.e. Wikipedia or other knowledge portals:

*  Clustering

* Classification

* Associations
Solution:

Data Mining Techniques

1. Clustering

- Genutzt, um Datenbank in Teile zu zerlegen, die Cluster

- Mitglieder einer Gruppe haben dhnliche Eigenschaften

- gebildet durch statistische Algorithmen oder neurale Netzwerk Algorithmen
(Kohonen Clustering), abhangig von der Art der Daten

- Resultate kdnnen visualisiert werden, um Aufbau der Daten zu ermitteln

- Visualisierung zeigt statistische Verteillung der Charaktenistika des Clusters im
Vergleich zur Gesamtmenge

- Auch tabellarische Ausgabe moglich

HALTEC

- Benutzt fur:

- Marketingkooperation

- Verkaufskooperation

- Entscheidung tber verwendete Werbemedien
- Verstehen der Kundenwinsche

- Zielgruppengesteuerte Werbung

HALTEC
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Data Mining Techniques

2. Classification

- Automatische Zerlegung der Daten in Klassen
- Awufteilung anhand von Mustern
- Modell kann genutzt werden, unklassifizierte Daten automatisch einzuordnen
- Verschiedene Algorithmen
- Verschiedene Detaillierung maéglich
- Genutzt fir:
- Kreditwirdigkeitsbestimmung
- Abnutzungsvorhersagen

- Bestimmen der Unterschiede zwischen Clustem

HALTEC

Data Mining Techniques

3. Associations

- Wergleicht Datensatze und sucht nach Mustem
- Bsp: Kunde, der Farbe kauft, kauft auch Pinsel
- Kann auch Wahrscheinlichkeiten ermitteln
- Bsp: Kunde, der Pinsel kauft, kauft zu 50% auch Farbe
- Vorteile:
- Vergleicht alle méglichen Kombinationen
- Findet auch Mehrfachkombinationen

- Kann in groGer Datenmenge hunderttausende Verbindungen finden

HALTEC

Data Mining Techniques

- Nutzer kann auf bestimmte Yerbindungen einschranken
- Werschiedene Filterregeln:
- Zufallszusammenhange
- Bekannte zusammenhange
- Unbekannte aber vorhersehbare Zusammenhange
-  Unbekannte und unwichtige Zusammenhange
-  Genutzt fur:
-  Warenkorbanalyse
-  Planung von VYerkaufsraumen
- Planung von Rabattangeboten
- Algorithmus kann auch nach Artikelgruppen sortiert werden

- Kann auch Zusammenhange zwischen Artikelgruppen finden

HALTEC
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Second Solution (SS2021):

DATA MINING TECHNIQUES:
CLUSTERING
CLASSIFICATION
ASSOCIATIONS

NIKLAS STRALAU & LED MEUFFER
ROBERT BOSCH GMBH

BACHELOR OF SCIENCE, INFORMATIE
DATA WAREHOUSE, VOELLINGER
1404 2021

Data Mining Techniques
Clustering

*» tMethod for discovering similarity structures in e
(usually relatively large) data sets

® The groups of "similar” objects found in this way are
called clusters, and the group assignment is called
clustering va

® Dizcipline of data mining, goal: Identify new groups
in the data

» Applications: market research, pattern recognition,
data analysis, image processing, marketers discover ,
categorize genes, identification of areas of similar
land...

. S . g e e e o | HAL.2E30 I BOSCH
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Data Mining Techniges
Classification

* Classification methods, are methods and criteria for

tll'laesir:isiun (classification) of objects or situations into ‘ ‘- A A ‘ AAAA
OA - AAAAAA
® Many methods can be implemented as algorithms; ‘ ‘
this is also referred to as machine or automatic O ‘

classification A A O‘Q‘—"
» Methods: Decision Tree, K-Mearest Meighbours, C} 0 OO O

Logistic Regression, Meuronal Network

* Applications: Pattern recognition, artificial intelligence,

credit rating
o [ Er. g | o e B | 7 2SN i BOSCH

Data Mining Techniques
Associations
» Searches for patterns and correlations in the data sets
P These resulting association rules describe correlations between co-occurring things
» |dentify items that imply the occurrence of other items within a transaction
® Typical field of application is the interrelationships in purchasing, so-called market basket analysis
For example: In 80 percent of purchases where wine is purchased, bread is also purchased.
Baoth products occur in 10 percent of purchases
P Other examples: Planning of sales rooms, planning of discount offers
* Advantage: finding enormous numbers of connections in large amounts of data

e |, B Yl | e S N | A 11 HD’E’CH
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Data Mining Techniques
Associations — Example Market Basket Analysis (MBA)

4o cam |
manimizge e gar
= F

f Analyse custfomer
behaviawr
- _

e [ D g | e el S, B | 305

10 BOSCH

Sources

* https:/fwww tutorialspoint.com/data_mining f/dm_cluster_analysis_htm
» https://de wikipedia.org/wiki/Clusteranalyse

» https://de wikipedia.org/wiki/Elassifikationswerfahren

» https://de wikipedia.org/wikifAssoziationsanalyse

» H. Voellinger, Lecture DWH at DHBW Stuttgart, DW09 - Advanced Analytics |1 Data Mining - Introduction &
First Methods, Slide 213

e [ B N | e Bl B il B | SR

i BOSCH

Exercise E9.2: Three Data Mining Methods (Part2)

Task: Describe the following Data Mining techniques. Search this information
in the internet, i.e. Wikipedia or other knowledge portals:

* Sequential Patterns
* Value Prediction
* Similar Time Sequences
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Solution:

Sequential Patterns Value Prediction

Ziel: Aufbau eines Datenmodells zur Vorhersage von Werten
Methoden:
- ,Néachster Nachbar”

- Bayes-Netze

Ziel: Findung vorhersehbarer Verhaltensmuster
Methode: Auswahl geeigneter Assoziationen
Beispiele:

Auslastung von Verkehrsmitteln und Infrastruktur

Konsumverhalten - Radial Basis Functions

Similar Time Sequences

Ziel: Findung von dhnlichen zeitabhangigen sequentiellen
Mustern

Zahlreiche Anwendungen mit spezifischen Algorithmen
Beispiel: Speech Recognition

£
=
o

ise DWH Les

Exerci

Exercise E£9.3: Measures for Association

Task: Remember the following measures for Association: support, confidence
and lift. Calculate
measures for the following 8 item sets of a shopping basket (1 person, 10 min):

{ Milch, Limonade, Bier }; { Milch, Apfelsaft, Bier }; { Milch, Apfelsaft,
Orangensaft };{ Milch, Bier, Orangensaft, Apfelsaft };{ Milch, Bier };{
Limonade, Bier, Orangensaft }; { Orangensaft };{ Bier, Apfelsaft }

1. What is the support of the item set { Bier, Orangensaft }?
2. What is the confidence of { Bier } =» { Milch } ?
3. Which association rules have support and confidence of at least 50%?

Solution:

To 1.:
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We have 8 market baskets - Support(Bier=>0Orangensaft)=frq(Bier,Orangensaft)/8
We see two baskets which have Bier and Orangensaft together

--=>Support = 2/8=1/4 = 25%

To 2.:

We see frq(Bier)=6 und frq(Bier,Milch)=4 -- Conf(Bier=>Milch)=4/6=2/3= 66,7%

To 3.:

To have a support>=50% we need items/products which occur in more than 4 baskets,
we see for example Milch is in 5 baskets (#Milch=5), #Bier=6, #Apfelsaft=4 and
#Orangensaft=4

Only the 2-pair #(Milch, Bier)=4 has minimum of 4 occurrences. We see this by
calculating the Frequency-Matric(frq(X=>Y)) for all tuples (X,Y):

fra(X,Y) Bier Milch A-Saft O-Saft Limo

wo L, . . .
2

A-Saft 3 3 0

It is easy to see that there are no 3-pairs with a minimum of 4 occurrences.

We see from the above matric, that: Supp(Milch=>Bier)=Supp(Bier=>Milch)4/8=1/2=50%
We now calculate: Conf(Milch=>Bier)=4/#Milch=4/5=80%

From Question 2, we know that Conf(Bier=>Milch)=66,7%

Solution: Only the two association rules (Bier=>Milch) and (Milch=>Bier) have support
and confidence >=50%.

Exercise E£9.4*: Evaluate the Technology of the UseCase “Semantic Search”

Task: Groupwork (2 Persons): Evaluate and find the underlying technology
which is used in “UseCase — Semantic Search: Predictive Basket with Fact-
Finder”. See: https://youtu.be/vSWLafBdHus

Solution (WS2021):
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What does it mear?

Lorem ipsum dolor sit amet, consetetur sadipscing elity, sed diam
nonumy eirmod tempor invidunt ut labore et dolore magna aliquyam
erat, sed diam voluptua, At vero eos et accusam et justo duo dolores

et ea rebum. Stet clita kasd gubergren, no sea takimata sanctus est
Lorer ipsum dolor sit amet. Lorem ipsum dolor sit amet, consetetur
sadipscing elitr, sed diam nonumy eirmed temper invidunt ut labere
&t dolore magna aliquyam

[ Example |

Last Update: 03.12.2023

Lorem ipsum dolor sit amet, consetetur sadipscing elitr, sed diam
nenumy eirmed tempor Invidunt ut labore et dolore magna aliquyam
erat, sed diam voluplua, AL vero eos et acousam et justo duo dolores
et ea rebum. Stet clita kasd gubergren, no sea takimata sanctus est
Lorem ipsum dolor sit amet. Lorem ipsum dolor sit amet, consetetur
sadipscing elitr, sed diam nonumy eirmod tempor invidunt ut labore

et dolore magna aliquyam

Lorem ipsum dolor sit amet, consetetur sadipscing elitr, sed diam

nenumy eirmod tempor invidunt ut labore et dolore magna aliquyam

efat, sed diam voluptua, At vero eos et accusam et justo duo dolores
et ea rebum. Stet dita kasd gubergren, no seam sanclys est

Lorem ipsum dolor sit amet. Lorem ipsum dolor sit amet, consetetur
sadipscing elitr, sed diam nonumy eirmod tempor invidunt Ut labore

| Example |

| Example |

&t dolore magna aliquyam

After the operation his condition didn't improve. Unfortunately he

After the operation his condition didn't improve. Unfortunately he
could not overcome the lung cancer and passed away a few days ago.

could not overcome the lung cancer and passed away a few days ago.

[ Example 11 | Example Il

What is Semantic Search?
After the aperation his condition didn't improve. Unfortunately he

How does Semantic Search
could not overcome the ([i]

work?

Overview Behind the Scenes
m I 02 1

and passed away a few days ago.

[ Example 11

Some challenges with
Semantic Search?

Benefits
03 I What are the benefits? D4 I
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What is Semantic Search? How does Semantic Search work?

‘ . . .
Query Language for gathering and
Meaning ge for § H
Data Searching Technique ! i Resource Deseription Framework manipulation information from ROF
. o Usage of Semantics to figure aut for nodaling knowledes graphs
what the user means it S

ROF SPARQL

Retrieve knowledge fr
structured o \ Offeres more medeling e it rich and complex
Ontolog) |7 o 7
= extends RDF = extends RDFS

Benefits of a Semantic Search?

! o o3, o 20K
@peelin schema: <hilpischema oigl>

# ] context-aware ?’ I highly personalized

J& ] distinguish concepts !‘-".‘_! I extensively interlinked

o g ey

Challenges of Semantic Search

THANKS!

Do you have any questions?

s preseriation temglate was creatr by Slidesge, incudng
s by Fltico, aed Infogeaphics & mages by Freeplk.

Exercise E9.5*: Run a KNIME-Basics Data Mining solution

Task: Homework for 2 Persons: KNIME-Basics Workflow (use given solution)
for one of the 3 KNIME solutions and give a technical explanation to the
solution steps.
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Hint: Follow the instructions given in the KNIME workflow “KNIME Analytics
Platform for Data Scientists — Basics (04. Data Mining — solution)” - see image

below:

Joe My-KMNIME-Hub (zpi.hub.knime.com)
4’.‘.3 EXAMPLES (knime@api.hub.knime.com)
J# LOCAL (Local Workspace)
Example Workflows
w L1-D5 KMIME Analytics Platform for Data Scientist
data
exercises
~ solutions
A% 01, Importing Data - selution
A% 02, Data Manipulation - solution
A% 03.Visualization - solution
A* 04, Data Mining - solution
A% 05. Exporting Data - selution
A% Installing Extensions
~ L4-DL Intreduction to Deep Learning
Session]
Session2
Session3
~ Sessiond
components
data
Exercises
~ Selutions
£+ Image_Classification_MNIST_Solution
Supplementary workflows
A% 01 _Performing_a_k-Means_Clustering
A% KMIME_ Tutorial

Activity I: Decision Trees

- Partition the fully joined data into a training and test set (50%, Stratified Sampling on Target)

-Train a Decision Tree on the training set to predict Target
- Use the trained model to predict Target in the test set

- Evaluate the accuracy of the model with the Scorer node
-What s the overall accuracy of your model?

- Opfienal: evaluate the accuracy and robustness of the model with the ROC Curve node

Decision
Trea Learner Scorer
>
L [ <
= Decision Tres -
Fully Joined Data Partiioning Pramctor Node 312
™ -
>
g g s ol
a a
AR

Activity Il: Linear Regression

- Read weather.tabledata
- Splitthe data into rows up to 2016 (training set) and rows from 2017 on (test set)

- Train a linear regression model that predicts the AIR_TEMP as a function of all other features in the dataset
- Use the model to predict the temperature in 2017 and evaluate the model with the Mumeric Scorer node

- Optional:
1. Calculate the mean temperature per month in the training data
2. Join the mean temperature per month to the test set

3. Use the Mumeric Scorer to see ifthe average monthly temperature provides a better prediction than the Linear Regressic

madel
Linsar Ragression Regression
Tabie Reader Fow Splitter Learnes Pradictor
.o .- -
FE, » >
____. g o -l w i
Read westher tabie =it 2017 Pradict AIR_TEMP
Joiner
Grou| ‘Coldumin Rsnams L
PEY o W :E
L= * s>
Cambine with
Mamn mperaure et et
per marg1

Activity lll: k-Means
- Read location_data.tabledata

- Filter the data to entries from California (region_code = CA)
- Perform k-means clustering with k=3. Use only latitude and longitude for clustering

Numstic Scorss
L
Column Appendsr
-
g
v
Numesic Scorsr Cambine boh
resp——
e

- Optional: plot latitude and longitude in aview (OSM Map or Scatter Plot) and use the view to visually optimize k

Solution:
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Exercises (+Solutions) to DHBW Lecture Intro2DWH-Chapter 10

Exercise E10.1*: Compare Data Science/Machine Learning (i.e. DM) Tools

Task: Search for the actual “Gartner Quadrant” of Data Science/Machine
Learning (i.e. DM) tools. Give detail descriptions of two of the leading tools in
the quadrant:

Source: Gartner (March 2021)

SAS
[ e @EM

DJLEIH..'_ MathWorks

@  TBCO Software
Databricks
Microsoft
DataFobot
o [ ] Google
Amazon Web Services L
NIME
KNME @ @10
RapidMiner
@
Domino
= Cloudera
= L J
=
= Alibaba Clouwd
ey ] Samsung SDS
= s
b'_— Altair  Anaconda
i
=
(==]
=
COMPLETENESS OF VISION As of January 2021 © Gartner, Inc

Gartner

For further information see in [DHBW-Moodle] the document “Gartner-
Machine_Learning_Platform.pdf”

Solution:
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Exercise E10.2*: Advanced Analytics vs. Artificial Intelligence.

Task: Look for example on the blog:
https://seleritysas.com/blog/2019/05/17/data-science-and-data-analytics-
what-is-the-difference

Give a short summary of this blog. If necessary you can also use additional
information from the internet. What are the main statements? What are the
similarities and what are the differences?

Solution:

Exercise E10.3*: Create a K-Means Clustering in Python

Task: Homework for 2 Persons: Create a python algorithm (in Jupyter
Notebook) which clusters the following points:

= = -
df = pd.DataFrame({

172 284 28 18 720 23 24 AL c e L - S - £E3 EC £ - 191

e (12,020, 28,018, 295 33, 28, 45, A5, 52,051, 52, 55,053,755, 61, 64, 69, /21,

‘s [20 26 A0 ’ cA AL CC cQ £3 0 4~ £3 o 73 a o 16 - 34
: [39, 36, 30, 52, 54, 46, 55, 59, 63, 70, 66, 63, 58, 23, 14, 8, 19, 7, 24]

1)

Following the description of: https://benalexkeen.com/k-means-clustering-in-
python/ to come to 3 clear clusters with 3 means at the centre of these clusters:

80

70 4

&0 4

10 1

Solution:
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For a sample solution see: [HV0-5] Homework H3.4 k-Means_Clustering.pdf
https://github.com/HVoellinger/Lecture-Notes-to-ML-WS2020

Second Solution (SS2021):

DHW-Exercise_ E10 3eMeans-Clustering_ Fxample
April 21, 2021

1 Stepl: Introduction to DWH-Exercise E10.3 k-Means Cluster-
ing

FExercise F10.3 rom Fxe

to Data War

ses 1o Lesson “TIW LieAdvanced A
houszing” at DHEW St art (§52021.)

vsis IT" of the lecture “Introduction

by Luis Seybold and Sven Stabhl (DHBW Stuttgart); 19. April 2021 Reviewed and
extended by Dr. Hermann Véllinger (DIBW Stuttgart); 21. April 2021

I'he k-roeans algorithm of the libraray sklearn.cluster is used to generate k-means clusters for the
18 datapoints of the exercise bext. We want 3 clusters, so we st k=3 (= oumber of centroids), We
will import these ints (dalasel) in Step? with a S=dimensional data

The: program is struciured in 6 steps:
1. Introduction of the Exercise E10.3

2. Import the package:

3. Provide data to w

saes you need.

and oventually do appropriate transformations
he data clusters

stering algorithius

v and final remarks

rput data = given in the progza

: inges = all images are located i the directory

# Indroduction - Print the ezecution plan
print(" We start the execution of the 6 steps:")

print(* 1 Intreduction of the Exercise E10.3%)
print(* 2 Import the packages and classes you need")
print(* 3 Provide data to work with and eventually do appropriate.

—transformations")

print(* 4 Define

he visualization of the data clusters")
te the K-means clustering algorithmus”
jummary and final remarks")

print(" §
print(" &

We atart the execution of the & ateps

1. Introductien of the Exercise E10.3
2. Import the packages and classes you need
3. Previde data teo work with and Quen'.u&'_l_\l do AP_EL'D?«:_'A'»Q transformations

[2]

Define the visualizatisn of the data clusters
Execute the K-means

lustering algorithmus

b

Susmary and final remarks

2 Step2: Import the needed libraries

1 = skleatn for the algorithm lmplementation

wset and pr

ey Trazne details, pandas is also uese for the datsel

mathiplotlip = mwatplotlh for plotting the vesults and steps of the algorithm.

pprint = prints the dicth

Ly storage

sys = version information to pythonTrmport of libraties

# libraries to import

from sklearn cluster inport KMeans

Iree sklearn preprecessing import StandardScaler
impert sklearn as sk

inport pandas as pd

import matplotlib.pyplot as plt

impert pprimt

# python ve
iEpert aya

Library

# to check

e of ezecution, import funciion time

import time

impert detetime

print(f"This notebook is now launched: {datetime.datetime.now(}}")
print()

print(*Veraions of the used runtime ard libraries:")

thon

on number 15

o theirs

print (“pythen {}* format(sys.versien))

# print sklesrn

print (“sklearn {}".format(sk.__version__))

¥ opri
print ("pendas {

ion
.format(pd.__version__))

¢ pandas

This notebook iz now launched: 2021-04-21 18:51:57. 870880

Werziong of the used runtine and libraries:
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pythen 3.7.6 (default, Jan & 2020, 20:23:38) [MSC v.1916 64 bit (AMDG)] plt.scatter(x=clf cluster centers_[:, 0], y=clf.cluster_centers_[:, 1], 8 =,

sklearn 0.22.1 w170, ¢ = 'black', label = 'Centroids',edgecelor="'black', linewidth=0.3)

pandas 1.0.1 plt. legend (loc="upper right')
ax 3t _ylabel('V')
3 Step3: Import the data CEBEEE) . .
plt.title('Clusters iteration ' + str{iteration), fontsize = 20)
The data {Le. 19 datapoinis] is given in the program in o 2=dimensional dataframe. plt.shoul)

[3]: | # Dataset declaraiion
df = pd.DataFrame({

5 Steps: Execute the k-means clustering algorithm
x's [12, 20, 28, 18, 29, 33, 24, 45, 45, 52, 51, 52, 55, 53, 55, 61, 64,,

-69, 72, In this cell we calenlate and plot iterations of the k-means algorithm. For every slep we fit our
‘y': [39, 36, 30, 52, B4, 46, 55, 59, 63, 70, 66, 63, 58, 23, 14, 8, 18, 7, StandardScaler and the kmeans. We choose random initializations, three clusters and cap the
w24] maximum iterations to the munber of steps. As a resull the kemeans is only ealoulated up to
n the given Heration. We plot the output of the k-means with the above functien fom Stepd. The
detailed mode for the k-means alogrithm shows us that the algorithm converges at the fourth
iteration.  After that we have our final centers. The proof of the comvergence of this method
4 Stepd: Define the visualization of the k-means clusters outside the scope of this particular task.
This funetion is used to plot the output of the k-means algorithme, It plots three clusters with it [6: | ¥ piot § steps of Fmsans
centers, For this it takes the clusters, the kmeans-mode] and the current iteration that is to be for it in rasge(l, 6):
plotted. Dependant 1o the expected oulcotme we define the size /shape of the plol. ###5# Remark: aceler = Sta.nd.udScaler(}.Iit{l.ir.'.r o )
1f we use another number k (ie. k greater than 4) the sive and shape of the plot shoud be changed Imeans = Neans (n_clusters=3, init='randen', max_iter=it, n_init=1,.
5.t all centraids are visible. —randon_state=10, verboge-1)

clusters = df . copy()
clusters['Cluster Prediction'] = kneans.fit_predict{df)
plot_clusters(clusters, kmeans, iteratiom=it)

[4]: | # plotiing fumciion
def plot_clusters(clusters, clf, iteratien):
fig, ax = plt. subplots{figaize=(15,7))
plt.scatter{x-clusters[clustera['Clusier Prediction'] == 0]['x'],
y=clusters [clusters['Cluster Prediction'] == 0] ['y'],
3=70,edgecolor="teal’, linewidth=0.3, c='teal', label="Cluster,

Initializatien complete
start iteration
done sorting

=1 end inner loop
Iteratien 0, inertia 5123 656646656667
plt.scatter{x~clusters[clusters['Cluster Prediction'] == 1]1['x'],
y=clusters [clustera['Cluster Prediction'] == 1]['y'],
5=70,edgecolor="1lire’, linewidth=0.3, c='line', label='Cluster,
«2')

plt.scatter{x=clusters [clusters['Cluster Prediction'] == 21['x'],
yelusters[clusters['Cluster Pre ion']l == 210'y'1,
8=70,edgecolor="magenta’, linewidth=0.3, c="magemta',

—label='Cluster 3')

Clusters iteration 1 Initialization complete
n . e start iteration
* done zorting
. .
@ . & end inner loop
- N . . Tteration 0, inertia G123, 6566E66E666T
" start iteration
* done sorting
el B - . end inner leep
Tteration 1, inertia 4583, 3333133333131
N . atart iteration
. - dene sorting
- - end inner leop
. * . Tteration 2, inertia 1624.42B5714285716
= .
- - - — - Clusters iterztion 3
[ @ ® © = @ =
. a] .
.
. .
=] i .
L] .
.
Initialization complete *1 .
start iteration .
- .
done sorting &
end inner loop | .
Iteration 0, inertia 5133 666B666E666T
start iteration N . =
done sorting . . s
end inner loop !
Iteration 1, inertia 45%3.333333333331 . -
[ = = [ = @ =
Clusters iterstion 2 :
n . 1
.
@ i .
. e . . Initialization complete
» start iteration
* done sorting
Ch . and inmer loop
= Tteération 0, inertia 5123.666GESGEGEEET
" = atart iteration
. - dene sorting
n .
. = end inner loop
. Iteration 1, inertia 4583 333333333331
x
. . start iteration
B = = - & @ = done sorting

end inner loop

Iteravien 2, imertia 1624, 42E57142857168
start iteration

done sorting

Page 122 of 126 Pages



Exercises to Intro2DWH

end imner loop
Tteration 3, inertia 1624 4285714285716
center shift 0.000000e+00 within telerance 3.593213e-02

Clusters iteration 4

Initialization Complete

start iteration

done sorting

end inner loop

Iteration 0, inervia 5133.66666666665T
start iteratien

done sorting

end inner loop

Iteration 1, inertia 4583, 331333313311
start iteration

done sorting

end inner losp

Iteration 2, inertia 1624 4285714285716
start iteration

done sorting

end innér loop

Iteration 3, inertia 1624 4285714285716
center shift 0.000000e400 within telerance 3.583213e-02

[6]

Last Update: 03.12.2023

Clusters iteration 5

¥ G
. & Guitsr!
L [ § e
.
. L]
.
.
L]
#
.
W
5 .
#
N L]
= ¥
it \ ® E ®

i Stepl: Summary and final remarks

Rirmarkl:  We stopped the algorithm by definng that only 5 ferations showld rn. We know
by experience that then the centroids are in a stable location for these set of data. Actually the
algorithin is stable after 3 iterations ook on the caloulated parameter “center shife™). 1t is also
possible to let the algorithm caloulate the muonbers of iterations by wsing this parameter,

Remark2: DBy mathematical methods we should also be able to pmo:', that the k-means algorithm
will comverl Lo stable centrotd locations. Bul this 18 oulside the problem scope of this special
CRercise.

Remark] and remark? will be done in he next version of the progeam.

Finally we print 1he executiontine aml executionsdate

# print current date and time

print("date”, tine.strftine (")
print ("e+x End of Homewerk-E10.3_K-M

[LE- DY
ang Clustering =++*)

date 21,04.2021 18:51:59
#+= Tnd of Homework-E10.3_K-Means Clustering =+=

Exercise E10.4*: Image-Classification with MNIST Data using KNIME

Task: Homework for 2 Persons: Rebuild the KNIME Workflow (use given
solution) for Image-Classification and give technical explanations to the solution

steps.

Hint: Follow the instructions given in the KNIME workflow “L4-DL
Introduction to Deep Learning/Session4/Solutions (Image Classification MNIST

Solution)” - see image below:
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» L& My-KNIME-Hub (apihub.knime.con
» £ EXAMPLES (knime@apihub.knime.c
w 4 LOCAL (Loeal Workspace)

3 [ Example Workflows

Use Case Description
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