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Chapter 4: Data Warehousing and On-line Analytical 
Processing

ÇData Warehouse: Basic Concepts

ÇData Warehouse Modeling: Data Cube and OLAP

ÇData Warehouse Design and Usage

ÇData Warehouse Implementation

ÇSummary
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What is a Data Warehouse?

Ç Defined in many different ways, but not rigorously

Ç A decision support database that is maintained separately from the 
ƻǊƎŀƴƛȊŀǘƛƻƴΩǎ ƻǇŜǊŀǘƛƻƴŀƭ ŘŀǘŀōŀǎŜ

Ç Support information processingby providing a solid platform of 
consolidated, historical data for analysis

Ç ά! Řŀǘŀ ǿŀǊŜƘƻǳǎŜ ƛǎ ŀsubject-oriented, integrated, time-variant, and 
nonvolatileŎƻƭƭŜŎǘƛƻƴ ƻŦ Řŀǘŀ ƛƴ ǎǳǇǇƻǊǘ ƻŦ ƳŀƴŀƎŜƳŜƴǘΩǎ ŘŜŎƛǎƛƻƴ-making 
ǇǊƻŎŜǎǎΦέτW. H. Inmon

Ç Data warehousing:

Ç The process of constructing and using data warehouses
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Data WarehouseñSubject-Oriented

Ç Organized around major subjects, such as customer, product, sales

Ç Focusing on the modeling and analysis of data for decision makers, not on daily 

operations or transaction processing

Ç Provide a simple and conciseview around particular subject issues by excluding 

data that are not useful in the decision support process
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Data WarehouseñIntegrated

Ç Constructed by integrating multiple, heterogeneous data sources

Ç relational databases, flat files, on-line transaction records

Ç Data cleaning and data integration techniques are applied.

Ç Ensure consistency in naming conventions, encoding structures, attribute 
measures, etc. among different data sources

Ç Ex. Hotel price: differences on currency, tax, breakfast covered, and parking

Ç When data is moved to the warehouse, it is converted
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Data WarehouseñTime Variant

Ç The time horizon for the data warehouse is significantly longer than that of 

operational systems

Ç Operational database: current value data

Ç Data warehouse data: provide information from a historical perspective (e.g., 

past 5-10 years)

Ç Every key structure in the data warehouse

Ç Contains an element of time, explicitly or implicitly

Ç .ǳǘ ǘƘŜ ƪŜȅ ƻŦ ƻǇŜǊŀǘƛƻƴŀƭ Řŀǘŀ Ƴŀȅ ƻǊ Ƴŀȅ ƴƻǘ Ŏƻƴǘŀƛƴ άǘƛƳŜ ŜƭŜƳŜƴǘέ
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Data WarehouseñNonvolatile

Ç Independence

Ç A physically separate store of data transformed from the operational 

environment

Ç Static: Operational update of data does not occurin the data warehouse 

environment

Ç Does not require transaction processing, recovery, and concurrency control 

mechanisms

Ç Requires only two operations in data accessing: 

Ç initial loading of dataand access of data
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OLTP vs. OLAP
	 OLTP	 OLAP	

users	 clerk,	IT	professional	 knowledge	worker	

function	 day	to	day	operations	 decision	support	

DB	design	 application-oriented	 subject-oriented	

data	 current,	up-to-date	
detailed,	flat	relational	
isolated	

historical,		
summarized,	
multidimensional	
integrated,	consolidated	

usage	 repetitive	 ad-hoc	

access	 read/write	
index/hash	on	prim.	key	

lots	of	scans	

unit	of	work	 short,	simple	
transaction	

complex	query	

#	records	accessed	tens	 millions	

#users	 thousands	 hundreds	

DB	size	 100MB-GB	 100GB-TB	

metric	 transaction	throughput	query	throughput,	response	

Ç OLTP: Online transactional 

processing

Ç DBMS operations

Ç Query and transactional 

processing

Ç OLAP: Online analytical 

processing

Ç Data warehouse operations

Ç Drilling, slicing, dicing, etc.
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Why a Separate Data Warehouse?
Ç High performance for both systems

Ç DBMSτ tuned for OLTP: access methods, indexing, concurrency control, 
recovery

Ç Warehouseτtuned for OLAP: complex OLAP queries, multidimensional view, 
consolidation

Ç Different functions and different data:

Ç missing data: Decision support requires historical data which operational DBs do 
not typically maintain

Ç data consolidation:  DS requires consolidation (aggregation, summarization) of 
data from heterogeneous sources

Ç data quality: different sources typically use inconsistent data representations, 
codes and formats which have to be reconciled

Ç Note: There are more and more systems which perform OLAP analysis directly on 
relational databases
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Ç Top Tier: Front-End Tools

Ç Middle Tier: OLAP Server

Ç Bottom Tier: Data 

Warehouse Server

Ç Data

Data Warehouse: 
A Multi -Tiered 
Architecture


