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Computer Science 202Computer Science 202
DataData--WarehousingWarehousing
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ObjectivesObjectives

The difference between operational data and The difference between operational data and 
decision supportdecision support
What a data warehouse is and how its data are What a data warehouse is and how its data are 
preparedprepared
What star schemas are and how they are What star schemas are and how they are 
constructedconstructed
What steps are required to implement a data What steps are required to implement a data 
warehouse successfullywarehouse successfully
What data mining is and what role it plays in What data mining is and what role it plays in 
decision supportdecision support
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Why Data Analysis?Why Data Analysis?

External and internal forces require tactical External and internal forces require tactical 
and strategic decisionsand strategic decisions
Search for competitive advantageSearch for competitive advantage
Business environments are dynamicBusiness environments are dynamic
DecisionDecision--making cycle time is reduced making cycle time is reduced 
Different managers require different Different managers require different 
decision support systems (DSS)decision support systems (DSS)
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Decision Support SystemsDecision Support Systems

Decision SupportDecision Support
nn Is a methodology Is a methodology 
nn Extracts information by processing  data Extracts information by processing  data 
nn Uses information as basis for decision makingUses information as basis for decision making
Decision support system (DSS) Decision support system (DSS) 
nn Arrangement of Arrangement of computerisedcomputerised tools tools 
nn Used to assist managerial decision  Used to assist managerial decision  
nn Extensive data “massaging” to produce informationExtensive data “massaging” to produce information
nn Used at all levels in organizationUsed at all levels in organization
nn ‘Drill Down’ functionality‘Drill Down’ functionality
nn Interactive Interactive 
nn Provides Provides ad hocad hoc query toolsquery tools
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DSS componentsDSS components

Data StoreData Store
nn The large component that holds the organisational The large component that holds the organisational 

datadata

Data Extraction and FilteringData Extraction and Filtering
nn Retrieval of information from the store and filtering it Retrieval of information from the store and filtering it 

based on user supplied criteriabased on user supplied criteria

Query ToolQuery Tool
nn Allows the users to generate AdAllows the users to generate Ad--hoc querieshoc queries

Presentation ToolPresentation Tool
nn Used to organise and present the data in a suitable Used to organise and present the data in a suitable 

formatformat
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DSS ComponentsDSS Components
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Operational Data Operational Data vsvs DS DataDS Data

Operational data Operational data 
nn Relational, normalized database Relational, normalized database 
nn Optimized to support transactions Optimized to support transactions 
nn Real time updatesReal time updates

DSS DSS 
nn Snapshot of operational dataSnapshot of operational data
nn Summarized Summarized 
nn Large amounts of dataLarge amounts of data

Data analyst viewpointData analyst viewpoint
nn TimespanTimespan
nn GranularityGranularity
nn DimensionalityDimensionality
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The DSS DatabaseThe DSS Database

Database schemaDatabase schema
nn Support complex (nonSupport complex (non--normalized) datanormalized) data
nn Extract multidimensional time slicesExtract multidimensional time slices

Data extraction and filteringData extraction and filtering
EndEnd--user analytical interfaceuser analytical interface
Database size Database size 
nn Very large databases (Very large databases (VLDBsVLDBs))
nn Contains redundant and duplicated dataContains redundant and duplicated data
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The Data WarehouseThe Data Warehouse

IntegratedIntegrated
nn CentralizedCentralized
nn Holds data retrieved from entire organizationHolds data retrieved from entire organization

SubjectSubject--OrientedOriented
nn Optimized to give answers to diverse questionsOptimized to give answers to diverse questions
nn Used by all functional areasUsed by all functional areas

Time VariantTime Variant
nn Flow of data through timeFlow of data through time
nn Projected dataProjected data

NonNon--VolatileVolatile
nn Data never removedData never removed
nn Always growing Always growing 
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Data Warehouse Data Warehouse 

1414Barry Irwin August 2003Barry Irwin August 2003 Rhodes University CS202 DatabasesRhodes University CS202 Databases

Data MartsData Marts

SingleSingle--subject data warehouse subsetsubject data warehouse subset
Decision support to small groupDecision support to small group
Can be test for exploring potential benefits Can be test for exploring potential benefits 
of Data warehousesof Data warehouses
Address local or departmental problemsAddress local or departmental problems
Similar to a warehouse but smaller in Similar to a warehouse but smaller in 
scalescale
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DSS ArchitecturesDSS Architectures

Traditional mainframeTraditional mainframe--based OLTPbased OLTP
Managerial information system (MIS) with Managerial information system (MIS) with 
3GL3GL
FirstFirst--generation departmental DSSgeneration departmental DSS
FirstFirst--generation enterprise data generation enterprise data 
warehouse using RDMSwarehouse using RDMS
SecondSecond--generation data warehouse using generation data warehouse using 
MDBMSMDBMS
See Table 13.7 page 627 for detailsSee Table 13.7 page 627 for details
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Twelve Data warehouse RulesTwelve Data warehouse Rules

Separated from operational environmentSeparated from operational environment
Data are integratedData are integrated
Contains historical data over long time horizonContains historical data over long time horizon
Snapshot data captured at given timeSnapshot data captured at given time
SubjectSubject--oriented dataoriented data
Mainly readMainly read--only data with periodic batch only data with periodic batch 
updates from operational source, no online updates from operational source, no online 
updatesupdates
Development life cycle differs from classical one, Development life cycle differs from classical one, 
data driven not process drivendata driven not process driven
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Twelve Data warehouse RulesTwelve Data warehouse Rules

Contains different levels of data detail Contains different levels of data detail 
nn Current and old detailCurrent and old detail
nn Lightly and highly summarizedLightly and highly summarized
Characterized by readCharacterized by read--only transactions to large data only transactions to large data 
setssets
Environment has system to trace data resources, Environment has system to trace data resources, 
transformation, and storagetransformation, and storage
Metadata critical components Metadata critical components 
nn Identify and define data elementsIdentify and define data elements
nn Provide the source, transformation, integration, Provide the source, transformation, integration, 

storage, usage, relationships, and history of data storage, usage, relationships, and history of data 
elementselements

Contains chargeContains charge--back mechanism for usageback mechanism for usage
nn Enforces optimal use of dataEnforces optimal use of data
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Data Warehouse Data Warehouse 
Implementation Road MapImplementation Road Map
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Data MiningData Mining

Seeks to discover unknown data characteristics Seeks to discover unknown data characteristics 
Automatically searches data for anomalies and Automatically searches data for anomalies and 
relationshipsrelationships
Data mining toolsData mining tools
nn Analyze dataAnalyze data

nn Uncover problems or opportunitiesUncover problems or opportunities
nn Form computer models based on findingsForm computer models based on findings

nn Predict business behavior with modelsPredict business behavior with models
nn Require minimal endRequire minimal end--user interventionuser intervention
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Extraction of Knowledge from DataExtraction of Knowledge from Data
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Data Mining ProcessData Mining Process

Figure 13.23
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Star SchemasStar Schemas

Used for mapping of MultiUsed for mapping of Multi--Dimensional Dimensional 
Data into a relational DatabaseData into a relational Database


