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�� Instructor:Instructor:

�� Maruf PashaMaruf Pasha

Email: maruf_pasha@yahoo.comEmail: maruf_pasha@yahoo.com

Data Warehousing and Data Data Warehousing and Data 

MiningMining
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ObjectivesObjectives
�� ProvideProvide thethe studentsstudents withwith aa completecomplete

backgroundbackground onon datadata warehousingwarehousing andand datadata

miningmining,, basicbasic algorithms,algorithms, essentialessential conceptsconcepts andand
popularpopular techniquestechniques..

�� IntroduceIntroduce thethe latestlatest worksworks inin specificspecific domainsdomains

withinwithin datadata warehousingwarehousing datadata miningmining andand involveinvolve
thethe studentsstudents inin readingreading andand criticalcritical analysisanalysis ofof

reportedreported literatureliterature fromfrom authenticauthentic sourcessources..

�� EquipEquip thethe studentsstudents withwith sufficientsufficient literatureliterature

knowledgeknowledge soso thatthat futurefuture projectsprojects maymay bebe
identifiedidentified..
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PrePre--ReqsReqs

�� EssentialEssential:: UndergradUndergrad coursescourses inin

AlgorithmsAlgorithms andand DataData Structures,Structures,
Mathematics,Mathematics, Databases,Databases, ObjectObject OrientedOriented

ProgrammingProgramming (C/C++/JAVA)(C/C++/JAVA)

�� BeneficialBeneficial:: UndergradUndergrad coursescourses inin LinearLinear
AlgebraAlgebra,, DataData WarehousingWarehousing..
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Text and Reference MaterialText and Reference Material
�� TheThe coursecourse willwill bebe mainlymainly basedbased onon researchresearch

literature,literature, followingfollowing texttext maymay howeverhowever bebe

consultedconsulted::
•• PrinciplesPrinciples ofof DatabaseDatabase andand KnowledgeKnowledge--basebase SystemsSystems ––

VolumeVolume 11,, byby JeffreyJeffrey UllmanUllman oror anyany otherother basicbasic databasedatabase
textbooktextbook (chapters(chapters 22,, 44,, 77))

•• DatabaseDatabase SystemSystem Concepts,Concepts, byby AA.. Silberschatz,Silberschatz, HH..FF..Korth,Korth, SS..
SudarshanSudarshan (chapter(chapter 77))

�� RalphRalph Kimball,Kimball, JoeJoe Caserta,Caserta, TheThe DataData WarehouseWarehouse ETLETL

ToolkitToolkit:: PracticalPractical TechniquesTechniques forfor Extracting,Extracting, Cleaning,Cleaning,
ConformingConforming andand DeliveringDelivering DataData

�� HH..WW.. Inmon,Inmon, TheThe DataData WarehouseWarehouse EnvironmentEnvironment:: BuildingBuilding thethe

DataData WarehouseWarehouse

�� RalphRalph Kimball,Kimball, MargyMargy Ross,Ross, DataData WarehouseWarehouse ToolkitToolkit:: TheThe

completecomplete GuideGuide toto DimensionalDimensional ModelingModeling
66

�� DavidDavid Hand,Hand, HeikkiHeikki MannilaMannila andand PadhraicPadhraic SmythSmyth.. “Principles“Principles ofof

DataData Mining”Mining”.. PubPub.. PrenticePrentice HallHall ofof India,India, 20042004..

�� SushmitaSushmita MitraMitra andand TinkuTinku AcharyaAcharya.. “Data“Data MiningMining:: Multimedia,Multimedia,
SoftSoft ComputingComputing andand Bioinformatics”Bioinformatics”.. PubPub.. WileyWiley anan SonsSons IncInc..

20032003

�� UsamaUsama MM.. FayyadFayyad etet alal.. “Advances“Advances inin KnowledgeKnowledge DiscoveryDiscovery andand
DataData Mining”,Mining”, TheThe MITMIT Press,Press, 19961996..

Text and Reference MaterialText and Reference Material
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Grading Criteria (tentative)Grading Criteria (tentative)
ItemItemItemItemItemItemItemItem Weight (%)Weight (%)Weight (%)Weight (%)Weight (%)Weight (%)Weight (%)Weight (%)

QuizQuiz 55

AssignmentsAssignments 55

Term ProjectTerm Project 88

AttendanceAttendance 22

MidtermMidterm 3030

FinalFinal 5050
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Course OutlineCourse Outline

DATA WAREHOUSE OVERVIEW

Overview 
Typical uses

DEFINITION, ARCHITECTURE AND CONCEPTS

Enterprise Data Model 
Operational vs. historical data 
Extract Transform Load (ETL) 
Metadata 
Data warehouse vs. data mart 
Data mining 
OLAP vs. OLTP 
Massive size implementation 
Logical design vs. physical design 
Normalization vs. denormalization 
Referential constraints
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DATA MODELLING OPTIONS 
-Entity model 
-Star schema 
-Snowflake schema 

DIMENSIONAL MODELLING DESIGN
-Overview 

-Metadata properties 
-Star schema 

-Snowflake schema 

-Cubes 

-Measures and facts 
-Attributes and relationships 

-Dimension 

-Hierarchies 
-Joins 

-Summary tables and aggregation 

Course OutlineCourse Outline
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OLTP VS. OLAP APPLICATION

ETL

DATA MINING

-ALGORTIHMS

AND LIST GOES ON………………..

Course OutlineCourse Outline
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ExpectationsExpectations

�� Remember.Remember.

�� Quality, Extent and Depth of contents largely depends Quality, Extent and Depth of contents largely depends 

on class attitude.on class attitude.

�� TakeTake--up the lead yourself.up the lead yourself.

�� Advice on deliverablesAdvice on deliverables

�� Start early Start early 

�� Discuss progress regularlyDiscuss progress regularly

�� Make an appropriate group Make an appropriate group 

�� Honesty is not the best policy, it’s the Honesty is not the best policy, it’s the OnlyOnly policypolicy

�� Zero Credit Zero Credit for copying/plagiarism/late submission.for copying/plagiarism/late submission.
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Data Warehousing & Data Mining Data Warehousing & Data Mining ––

The Data The Data 
warehousing &warehousing &

Data Mining TriviaData Mining Trivia
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• 1980’s to early 1990’s

• Focus on computerizing business 
processes

• To gain competitive advantage

• By early 1990’s

• All companies had operational systems

• It no longer offered any advantage

• How to get competitive advantage??

BackgroundBackground

� Companies, over the years, gathered 
huge volumes of data

� “Hidden Treasure”
� Can this data be used in any way?
� Can we analyze this data to get any 

competitive advantage?

Need for Data WarehouseNeed for Data Warehouse
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Data WarehousingData Warehousing

�� AbbreviatedAbbreviated DWDW,, aa collectioncollection ofof datadata designeddesigned toto supportsupport
managementmanagement decisiondecision makingmaking.. DataData warehouseswarehouses containcontain
aa widewide varietyvariety ofof datadata thatthat presentpresent aa coherentcoherent picturepicture ofof
businessbusiness conditionsconditions atat aa singlesingle pointpoint inin timetime..

�� DevelopmentDevelopment ofof aa datadata warehousewarehouse includesincludes developmentdevelopment
ofof systemssystems toto extractextract datadata fromfrom operatingoperating systemssystems plusplus
installationinstallation ofof aa warehousewarehouse databasedatabase systemsystem thatthat
providesprovides managersmanagers flexibleflexible accessaccess toto thethe datadata..

�� TheThe termterm datadata warehousingwarehousing generallygenerally refersrefers toto thethe
combinationcombination ofof manymany differentdifferent databasesdatabases acrossacross anan
entireentire enterpriseenterprise.. ContrastContrast withwith datadata martmart

� Allows “efficient” analysis of data
� Competitive Advantage
� Analysis aids strategic decision 

making
� Increased productivity of decision 

makers
� Potential high ROI

Benefits of Data WarehousingBenefits of Data Warehousing
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Inmons’s definitionInmons’s definition

A data warehouse is

-subject-oriented,

-integrated,

-time-variant,

-nonvolatile

collection of data in support of management’s

decision making process.

1818

SubjectSubject--orientedoriented

�� Data warehouse is organized around subjects Data warehouse is organized around subjects 
such as sales,product,customer.such as sales,product,customer.

�� It focuses on modeling and analysis of data It focuses on modeling and analysis of data 

for decision makers.for decision makers.

�� Excludes data not useful in decision support Excludes data not useful in decision support 

process.process.
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SubjectSubject--orientedoriented

2020

IntegrationIntegration

�� Data Warehouse is constructed by integrating Data Warehouse is constructed by integrating 
multiple heterogeneous sources.multiple heterogeneous sources.

�� Data Preprocessing are applied to ensure Data Preprocessing are applied to ensure 

consistency.consistency.
RDBMS

Legacy

System

Data

Warehouse

Flat File Data Processing

Data Transformation

2121

IntegrationIntegration

�� In terms of data.In terms of data.
�� encoding structures. encoding structures. 

�� Measurement ofMeasurement of

attributes.attributes.

�� physical attribute.physical attribute.

of dataof data

�� naming conventions. naming conventions. 

�� Data type formatData type format

remarks

2222

TimeTime--variantvariant

�� Provides information from historical Provides information from historical 
perspective e.g. past 5perspective e.g. past 5--10 years10 years

�� Every key structure contains either implicitly Every key structure contains either implicitly 

or explicitly an element of timeor explicitly an element of time

2323

NonvolatileNonvolatile

�� Data once recorded cannot be updated.Data once recorded cannot be updated.

�� Data warehouse requires two operations in Data warehouse requires two operations in 
data accessingdata accessing

�� Initial loading of dataInitial loading of data

�� Access of dataAccess of data

load

access

NonvolatileNonvolatile
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Data Mining Data Mining 

�� Google returns around 0.5 million hits for Google returns around 0.5 million hits for 
“Data Mining” + Definition“Data Mining” + Definition

�� Some common terms shared by almost all Some common terms shared by almost all 
definitionsdefinitions
Discovery Discovery –– Hidden Patterns Hidden Patterns –– Non trivial Non trivial ––

ProcessProcess

�� What's in a Name What's in a Name 
�� Information Extraction, Information Retrieval (IR), Information Extraction, Information Retrieval (IR), 

Knowledge Discovery, Knowledge Discovery in Knowledge Discovery, Knowledge Discovery in 
Databases (KDD), Pattern Detection etc. Databases (KDD), Pattern Detection etc. 
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Intelligent Problem SolvingIntelligent Problem Solving

�� Knowledge = Facts + Beliefs + HeuristicsKnowledge = Facts + Beliefs + Heuristics

�� Success = Finding a goodSuccess = Finding a good--enough answer enough answer 
with the resources availablewith the resources available

�� Search efficiency directly affects successSearch efficiency directly affects success
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Focus on KnowledgeFocus on Knowledge

�� Several difficult problems do not have Several difficult problems do not have 

tractable algorithmic solutionstractable algorithmic solutions

�� Human experts achieve high level of Human experts achieve high level of 

performance through the application of performance through the application of 
quality knowledgequality knowledge

�� Knowledge in itself is a resource. Knowledge in itself is a resource. 
Extracting it from humans and putting it Extracting it from humans and putting it 

in computable forms reduces the cost of in computable forms reduces the cost of 
knowledge reproduction and knowledge reproduction and 

exploitationexploitation
2828

Value of InformationValue of Information

�� Exponential growth in information storageExponential growth in information storage

�� Tremendous increase in information Tremendous increase in information 
retrievalretrieval

�� Information is a factor of productionInformation is a factor of production

�� Knowledge is lost due to information Knowledge is lost due to information 
overloadoverload
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KDD vs. DMKDD vs. DM

�� Knowledge discovery in databasesKnowledge discovery in databases

�� “non“non--trivial extraction of implicit, previously trivial extraction of implicit, previously 
unknown and potentially useful knowledge unknown and potentially useful knowledge 

from data”from data”

�� Data miningData mining

�� Discovery stage of KDDDiscovery stage of KDD

3030

QuestionsQuestions


