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UNIT 1

Introduction to Data Warehousing: Introduction,Necessity,
Framework of the datawarehouse, options, developing
datawarehouses, end points.

Data Warehousing Design Consideration and Dimensional
Modeling: Defining Dimensional Model, Granularity of Facts,
Additivity of Facts, Functional dependency of the Data, Helper Tables,
Implementation manyto-many relationships between fact and
dimensional modelling
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What Is A Data Warehouse?
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 A data warehouse is a powerful database model that
significantly enhances the user’s ability to quickly
analyze large, multidimensional datasets.
 It cleanses and organizes data to allow users to make

business decisions based on facts.
 Creating data to be analytical requires that it be

subject-oriented, integrated, time-referenced, and
non-volatile.
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 Subject-Oriented Data
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 Data warehouses group data by subject rather than by
activity.
 subjects— employees, accounts, sales, products.
 This subject specific design helps in reducing the query

response time
 Integrated Data
 Integrated data refers to de-duplicating informationand

merging it from many sources into one consistent
location.
 Much of the transformation and loading work that goes

into the data warehouse is centered on integrating data
and standardizing it.
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 Time-Referenced Data
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 time-referenced data essentiallyrefers to its time-valued
characteristic.
 EG:the user may ask “What were the total sales of

product ‘A’ for the past three years on New Year’s Day
across region ‘Y ’?”.
 This exploration activity is termed “datamining”

 Non-Volatile Data
 The non-volatility of data, characteristic of data

warehouse, enables users to dig deep into history and
arrive at specific business decisions based on facts.
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Why A Data Warehouse?
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 The Data AccessCrisis
 Every day, organizations large and small, createbillions

of bytes of data about all aspects of their business;
 millions of individual facts about their customers,

products, operations and people. But for the most part,
this is locked up in a maze of computer systems and is
exceedinglydifficult to get at.
 This phenomenon has been described as “data in jail”.
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Data Warehousing
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 Data warehousing is a field that has grown from the
integration of a number of different technologies and
experiences over the past two decades. These
experiences have allowed the IT industry to identify
the key problems that need to besolved.
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Operational vs. Informational
Systems

8

 OPERATIONAL
 Operational systems, as their name implies, are the

systems that help the every day operation of the
enterprise.
 These are the backbone systems of any enterprise, and

include order entry, inventory, manufacturing, payroll
and accounting.

 INFORMATIONAL
 Informational systems deal with analyzing data and

making decisions
 informational data needs span a number of

different areas and need
often
large amounts of related

operational data.
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Framework Of The Data Warehouse
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 One of the reasons that data warehousing has taken
such a long time to develop is that it is actually a very
comprehensive technology.
 In fact, it can be best represented as an enterprise-wide

framework for managing informational data within the
organization.
 In order to understand how all the components involved

in a data warehousing strategy are related, it is essential
to have a Data Warehouse Architecture. In order to
understand how all the components involved in a data
warehousing strategy are related, it is essential to have a
Data WarehouseArchitecture.
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Data Warehouse
Architecture

 A Data Warehouse Architecture (DWA) is a way of
representing the overall structure of data,
communication, processing and presentation that
exists for end-usercomputing within the enterprise.
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The architecture
is made up of a number of interconnected

parts
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 Sourcesystem
 Source data transport layer
 Data qualitycontrol and data profiling layer
 Metadata management layer
 Data integration layer
 Data processing layer
 End user reporting layer
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Data Warehouse Options
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 number of key factors that need to be considered to
develop datawarehouses.
1. Scope of the datawarehouse
 The scope of a data warehouse may be as broad as all the

informational data for the entire enterprise from the
beginning of time, or it may be as narrow as a personal data
warehouse fora single manager for a singleyear.

 broader the scope, the more valuable the warehouse is to the
enterprise and the more expensive and time consuming it is to
create and maintain.
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2. Data redundancy

 three levels of data redundancy
 “Virtual” or “point-to-point” datawarehouses
 End users are allowed to get at operational databases directly

 Central data warehouses
 Central data warehouses are real. The data stored here is

accessible from one place and must be loaded and maintained on
a regularbasis.

 Distributed data warehouses
 Distributed data warehouses are those in which certain

components are distributed across a number of different  physical
databases.
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3. Type of End-user
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 Executives and managers
 Power users (business and financial analysts,engineers)
 Support users (clerical, administrative)
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Developing Data Warehouses
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 Developing a good data warehouse is no different from any other IT
project— it requires careful planning, requirements definition,design,
prototyping and implementation.

 Developing Strategy
 Thereare a number of strategies by which organizations can get into data

warehousing.
 Installing a set of data access, data directoryand process management

facilities
 Training theend-users
 Monitoring how the data warehouse facilities are actually used
 Based on actual usage, creating a physical data warehouse to support the

high-frequencyrequests
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Evolving
DWA
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 The DWA (Data Warehouse Architecture) is simply a framework for
understanding data warehousing and how the components of data warehouse
fit together.

 One of the keys to data warehousing is flexibility
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Designing Data Warehouses
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 Designing data warehouses is very different from
designing traditional operational systems.
1. needs as operationalusers.
2. thinking in terms of much broader, and moredifficult

todefine
3. quite close to Business Process Reengineering (BPR).
4. design strategy for a data warehouse
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Managing Data
Warehouses
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 how they want their warehouses to perform.
 also recognize that the maintenance of the data

warehousestructure
 IT management must understand that if theyembark

on a data warehousingprogram
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End Points
 Data warehousing is growing by leaps and bounds and

it is becoming increasingly difficult to estimate what
new developments are most likely to affect it.
 development of parallel DB servers with improved

query engines is likely to be one of the most
important.
 Parallel servers will make it possible to access huge

data bases in much lesstime.
 data warehouse planners and developers have a clear

idea of what they are looking for and then choose
strategies and methods that will provide them with
performance today and flexibility fortomorrow.
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Goals
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 Provide Easy Access to CorporateData
 must be easy to use
 Access should begraphic
 They must easily get answers to theirquestions and ask new

questions, all without getting the IT team involved
 The process of getting and analyzing data must be fast.

 Provide Clean and Reliable Data for Analysis
 Forconsistent analysis, the data environment must be stable
 One departmentdoing an analysis must get the same result as

anyother
 Source conflicts must beresolved.
 Historical analysis must be possible, so that data can be

analyzed across a span of time
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 Warehouses support business decisions by collecting,
consolidating, and organizing data for reporting and
analysis with tools such as online analytical processing
(OLAP) and data mining models.
 Although data warehouses are built on relational

database technology, the design of a data warehouse
data model and subsequent physical implementation
differs substantially from the design of an online
transaction processing (OLTP) system.
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How do these two systems differ and what design considerations
should be kept in mind while designing a data warehouse data
model?
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OLTPDatabase DataWarehouseDatabase

Designed for real-timebusiness
transactions and processes.

Designed for analysis o f business
measures by subject area, category and
attributes.

Optimized for a commonand known
set o f transactions.

Optimized for bulk loads andlarge
complex, unpredictablequeries.

Designed forvalidation o f data during
transactions,

Designed to be loaded with consistent,
valid data; uses very minimalvalidation

Supports few concurrent usersrelative
to the OLTPenvironment.

Supports large user basesoften
distributed acrossgeographies.

Houses very minimal historicaldata Houses a mix o f most current
information as well as historical data
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Defining Dimensional Model
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 The purpose of dimensional model is to improve
performance by matching data structures toqueries.
 Users query the data warehouse looking for data like
 Total sales in volume and revenue for the NE region for

product ‘XYZ’ for a certain period this year compared to
the same period last year

 The central theme of a dimensional model is the star schema, which
consists of a central fact table, containing measures, surrounded by
qualifiers or descriptors called ‘dimensions’.
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 In a star schema, if a dimension is complex and
contains relationships such as hierarchies, it is
compressed or flattened to a single dimension.
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 Anotherversion of star schema is a snowflake schema. In a
snowflake schema complex dimensions are normalized.
Here, dimensions maintain relationships with other levels
of the samedimension.
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Star SchemaModel
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Snowflake Model
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Granularity Of Facts
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 The granularity of a fact is the level of detail at which it
is recorded. If data is to be analyzed effectively, it must
be all at the same level of granularity.
 As a general rule, data should be kept at the highest

(most detailed) level of granularity.
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Heavily Snow Flaked Model
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 Granularity is determined by:
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 Numberof parts to a key
 Granularity of thoseparts

 Adding elements to an existing key alwaysincreases
the granularity of thedata.
 removing any part of an existing keydecreases its

granularity
 Using customer sales to illustrate this, a key of

customer ID and period ID is less granularthan
customer ID, product ID and period ID.
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Additivity Of Facts
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 A fact is additive overa particulardimension if adding
it through or over the dimension results in a fact with
the same essential meaning as the original, but is now
relative to the newgranularity.
 A fact is said to be fully additive if it is additive over

every dimension of itsdimensionality
 partially additive if additive over at least one but not all

of thedimensions
 non-additive if not additive over any dimension
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Functional Dependency Of The
Data
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 Functional dependency of data means that the
attributes within a given entity are fully dependent on
the entire primary key of the entity— no more, no less.
 (cust_id,cust_name,cust_add,…,…)
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Helper Tables
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 Helper tables usually take one of two forms:
 Help for multi-valueddimensions
 Helper tables for complexhierarchies
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Multi-Valued Dimensions
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 Take a situation where a household can own many
insurance policies, yet any policy could be owned by
multiple households.
 The simple approach to this is the traditional

resolution of the many-to-many relationship, calledan
associativeentity.
 The traditional way to resolve a many-to-many

relationship is to create an associative entity whose key
is formed from the keys of each participatingparent.
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Complex Hierarchies
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 A hierarchy is a tree structure, such as an organization
chart. Hierarchies can involve some form of recursive
relationship.
 Recursive relationships come in two forms— “self ’

relationships (1:M) and “bill of materials” relationships
(M: M). A self relationship involves one table whereas
a bill of materials involvestwo.
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END OF UNIT 1
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Thank You
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