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Chapter 4: Data: Warehousing and On-line Analytical
Processing

¢ Data Warehouse: Basic Concepl!

¢ Data Warehouse Modeling: Data Cube and OLAP
¢ Data Warehouse Design and Usage

¢ Data Warehouse Implementation

C Summary



What Is a Data: \Warehouse?

¢ Defined in many different ways, but nogorously

C Adecision support database that is maintairegharatelyfrom the
2NBFYAT FGA2yQa 2LISNY A2y LEFE REFEGIFOFAS

C Supportinformation processindy providing a solid platform of
consolidated, historical data fanalysis
c a! RI OF ¢ IsNIp&@idate&intdgated-time-variant, and

nonvolatileO2 € £t SOUGA2Y 2F RIGF Ay &andakiig?z NI 2 7
LINE2 OtS\ViL Bl.khon

¢ Data warehousing:

¢ The process of constructing and using data warehouses



Data: Warehousen-SubjectOriented

Organized around major subjects, sucltastomer, product, sales

Focusing on the modeling and analysis of data for decision makers, not on daily
operations or transaction processing

Providea simple and concisdew around particular subject issues dwcluding
data that are not useful in the decision support process



Data: Warehousen-Integrated

¢ Constructed by integrating multiple, heterogeneous data sources
Cc relational databases, flat files, dme transaction records
¢ Data cleaning and data integration techniques are applied.

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

¢ Ex.Hotel pricedifferences on currengyax, breakfastovered, and parking

¢ When data is moved to the warehouse, itmverted



Data: Warehousen-Time Variant

¢ The time horizon for the data warehouse is significantly longer than that of
operational systems

Cc Operational database: current value data

¢ Data warehouse data: provide information from a historical perspective (e.g.,
past 510 years)

C Every key structure in the data warehouse
¢ Contains an element of time, explicitly or implicitly
c .dzi GKS (1Seé 2F 2LISNIYOGA2YyIFE RFOGIF YI &



Data: Warehoausen-Nonvolatile

¢ Independence

C Aphysically separate stowef data transformed from the operational
environment

¢ Static: Operationalpdate of data does not occim the data warehouse
environment

¢ Does not require transaction processing, recovery, and concurrency control
mechanisms

C Requires only two operations in data accessing:

C Initial loading of dataeandaccess of data



OLTP vs.(QLAP

c OLTP: Online transactional

processing

¢ DBMS operations

C Query and transactional
processing

¢ OLAP: Online analytical

processing

¢ Data warehouse operatiof

¢ Drilling, slicing, dicing, et

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 historical,
detailed, flat relational |summarized,
isolated multidimensional
Integrated, consolidated
usage repetitive ad-hoc
access read/write lots of scans
index/ hash on prim. key
unit of work short, smple complex query
L transaction
#records accessed |tens millions
HUSEr'S thousands hundreds
DBsize 100MB-GB 100GB-TB
metric transaction throughput |query throughput, response




Why a Separate Data Warehouse?

¢ High performance for both systems
¢ DBMS tuned for OLTP: access methods, indexing, concurrency control,
recovery
¢ Warehouse tuned for OLAP: complex OLAP gueries, multidimensional view,
consolidation
¢ Different functions and different data:
C missing dataDecision support requires historical data which operational DBs do
not typically maintain

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

C data guality different sources typically use inconsistent data representations,
codes and formats which have to be reconciled

C Note: There are more and more systems which perform OLAP analysis directly on
10 relational databases




Data Warehouse;
A Multi -Tiered
Architecture

¢ Top Tier: FronEnd Tools
¢ Middle Tier: OLAP Server

Cc Bottom Tier: Data

Warehouse Server

¢ Data

11




