DATA WAREHOUSE - INTRODUCTION

A data warehouse is a collection of data marts representing historical data from different
operations in the company. This data is stored in a structure optimized for querying and data
analysis as a data warehouse. Table design, dimensions and organization should be consistent
throughout a data warehouse so that reports or queries across the data warehouse are
consistent. A data warehouse can also be viewed as a database for historical data from
different functions within a company.

The term Data Warehouse was coined by Bill Inmon in 1990, which he defined in the
following way: "A warehouse is a subject-oriented, integrated, time-variant and non-volatile
collection of data in support of management's decision making process". He defined the terms
in the sentence as follows:

Subject Oriented: Data that gives information about a particular subject instead of about a
company's ongoing operations.

Integrated: Data that is gathered into the data warehouse from a variety of sources and
merged into a coherent whole.

Time-variant: All data in the data warehouse is identified with a particular time period.

Non-volatile: Data is stable in a data warehouse. More data is added but data is never
removed.

This enables management to gain a consistent picture of the business. It is a single, complete
and consistent store of data obtained from a variety of different sources made available to end
users in what they can understand and use in a business context. It can be

e Used for decision Support

e Used to manage and control business

e Used by managers and end-users to understand the business and make judgments
Data Warehousing is an architectural construct of information systems that provides users

with current and historical decision support information that is hard to access or present in
traditional operational data stores

Other important terminology
Enterprise Data warehouse: It collects all information about subjects (customers, products,
sales, assets, personnel) that span the entire organization

DATA MART: Departmental subsets that focus on selected subjects. A data mart is a
segment of a data warehouse that can provide data for reporting and analysis on a section,
unit, department or operation in the company, e.g. sales, payroll, production. Data marts are
sometimes complete individual data warehouses which are usually smaller than the corporate
data warehouse.



Decision Support System (DSS):  Information technology to help the knowledge worker
(executive, manager, and analyst) makes faster & better decisions

Drill-down: Traversing the summarization levels from highly summarized data to the
underlying current or old detail

Metadata: Data about data. Containing location and description of warehouse system
components: names, definition, structure...

Benefits of data warehousing

Data warehouses are designed to perform well with aggregate queries running on
large amounts of data.

The structure of data warehouses is easier for end users to navigate, understand and
query against unlike the relational databases primarily designed to handle lots of
transactions.

Data warehouses enable queries that cut across different segments of a company's
operation. E.g. production data could be compared against inventory data even if they
were originally stored in different databases with different structures.

Queries that would be complex in very normalized databases could be easier to build
and maintain in data warehouses, decreasing the workload on transaction systems.
Data warehousing is an efficient way to manage and report on data that is from a
variety of sources, non uniform and scattered throughout a company.

Data warehousing is an efficient way to manage demand for lots of information from
lots of users.

Data warehousing provides the capability to analyze large amounts of historical data
for nuggets of wisdom that can provide an organization with competitive advantage.

Operational and informational Data

* Operational Data:

Focusing on transactional function such as bank card withdrawals and deposits
Detailed

Updateable

Reflects current data

* Informational Data:

Focusing on providing answers to problems posed by decision makers
Summarized
Non updateable



These differences between the informational and operational databases are
summarized in the following table.

Operational
data

Informational
data

Data content
Data organization
Data stability
Data structure

Access frequency
Access type

Usage

Response time

Current values

By application

Dynamic

Optimized for
transactions

High

Read/update/delete

Field-by-field

Predictable
Repetitive

Subsecond (<1 s)
to 2-3 s

Summarized, archived, derived
By subject
Static until refreshed
Optimized for

complex queries
Medium to low

Read/aggregate
Added to

Ad hoe, unstructured
Heuristic
Several seconds

to minutes

Data Warehouse Characteristics

* A data warehouse can be viewed as an information system with the following attributes:
— It is a database designed for analytical tasks
— It’s content is periodically updated

— It contains current and historical data to provide a historical perspective of information

Operational data store (ODS)

* ODS is an architecture concept to support day-to-day operational decision support and
contains current value data propagated from operational applications

*» ODS is subject-oriented, similar to a classic definition of a Data warehouse
* ODS is integrated

However:
oDS DATA WAREHQUSE
Volatile Non volatile

Very current data

Current and historical data

Detailed data

Pre calculated summaries

I. DATA WAREHOUSE ARCHITECTURE AND ITS SEVEN COMPONENTS
Data sourcing, cleanup, transformation, and migration tools

NoookrwbdPE

Metadata repository

Warehouse/database technology

Data marts

Data query, reporting, analysis, and mining tools
Data warehouse administration and management
Information delivery system
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Data warehouse environment.

Data warehouse is an environment, not a product which is based on relational database
management system that functions as the central repository for informational data.

The central repository information is surrounded by number of key components designed to
make the environment is functional, manageable and accessible.

The data source for data warehouse is coming from operational applications. The data entered
into the data warehouse transformed into an integrated structure and format. The
transformation process involves conversion, summarization, filtering and condensation. The
data warehouse must be capable of holding and managing large volumes of data as well as
different structure of data structures over the time.

1 Data warehouse database
This is the central part of the data warehousing environment. This is the item number 2 in the
above arch. diagram. This is implemented based on RDBMS technology.

2 Sourcing, Acquisition, Clean up, and Transformation Tools

This is item number 1 in the above arch diagram. They perform conversions, summarization,
key changes, structural changes and condensation. The data transformation is required so that
the information can by used by decision support tools. The transformation produces
programs, control statements, JCL code, COBOL code, UNIX scripts, and SQL DDL code
etc., to move the data into data warehouse from multiple operational systems.

The functionalities of these tools are listed below:

To remove unwanted data from operational db

Converting to common data names and attributes

Calculating summaries and derived data

Establishing defaults for missing data

Accommodating source data definition changes




Issues to be considered while data sourcing, cleanup, extract and transformation:

Data heterogeneity: It refers to DBMS different nature such as it may be in different data
modules, it may have different access languages, it may have data navigation methods,
operations, concurrency, integrity and recovery processes etc.,

Data heterogeneity: It refers to the different way the data is defined and used in different
modules.

Some experts involved in the development of such tools:
Prism Solutions, Evolutionary Technology Inc., Vality, Praxis and Carleton

3 Meta data

It is data about data. It is used for maintaining, managing and using the data warehouse. It is
classified into two:

Technical Meta data: It contains information about data warehouse data used by warehouse
designer, administrator to carry out development and management tasks. It includes,

e Info about data stores
e Transformation descriptions. That is mapping methods from operational db to
warehouse db
Warehouse Object and data structure definitions for target data
The rules used to perform clean up, and data enhancement
Data mapping operations
Access authorization, backup history, archive history, info delivery history, data
acquisition history, data access etc.,
Business Meta data: It contains info that gives info stored in data warehouse to users. It
includes,

e Subject areas, and info object type including queries, reports, images, video, audio

clips etc.

e Internet home pages

e Info related to info delivery system

e Data warehouse operational info such as ownerships, audit trails etc.,
Meta data helps the users to understand content and find the data. Meta data are stored in a
separate data stores which is known as informational directory or Meta data repository which
helps to integrate, maintain and view the contents of the data warehouse. The following lists
the characteristics of info directory/ Meta data:

e Itis the gateway to the data warehouse environment

e It supports easy distribution and replication of content for high performance and
availability

It should be searchable by business oriented key words

It should act as a launch platform for end user to access data and analysis tools

It should support the sharing of info

It should support scheduling options for request

IT should support and provide interface to other applications



e |t should support end user monitoring of the status of the data warehouse environment

4 Access tools
Its purpose is to provide info to business users for decision making. There are five categories:
e Data query and reporting tools
e Application development tools
e Executive info system tools (EIS)
e OLAP tools
e Data mining tools

Query and reporting tools are used to generate query and report. There are two types of
reporting tools. They are:

e Production reporting tool used to generate regular operational reports

e Desktop report writer are inexpensive desktop tools designed for end users.

Managed Query tools: used to generate SQL query. It uses Meta layer software in between
users and databases which offers a point-and-click creation of SQL statement. This tool is a
preferred choice of users to perform segment identification, demographic analysis, territory
management and preparation of customer mailing lists etc.

Application development tools: This is a graphical data access environment which integrates
OLAP tools with data warehouse and can be used to access all db systems

OLAP Tools: are used to analyze the data in multi dimensional and complex views. To enable
multidimensional properties it uses MDDB and MRDB where MDDB refers multi
dimensional data base and MRDB refers multi relational data bases.

Data mining tools: are used to discover knowledge from the data warehouse data also can be
used for data visualization and data correction purposes.

5 Data marts

Departmental subsets that focus on selected subjects. They are independent used by dedicated
user group. They are used for rapid delivery of enhanced decision support functionality to
end users. Data mart is used in the following situation:

Extremely urgent user requirement

The absence of a budget for a full scale data warehouse strategy
The decentralization of business needs

The attraction of easy to use tools and mind sized project

Data mart presents two problems:

1. Scalability: A small data mart can grow quickly in multi dimensions. So that while
designing it, the organization has to pay more attention on system scalability,
consistency and manageability issues

2. Data integration

6 Data warehouse admin and management




The management of data warehouse includes,

e Security and priority management

e Monitoring updates from multiple sources

e Data quality checks

e Managing and updating meta data

e Auditing and reporting data warehouse usage and status

e Purging data

e Replicating, sub setting and distributing data

e Backup and recovery

e Data warehouse storage management which includes capacity planning, hierarchical
storage management and purging of aged data etc.,

7 Information delivery system

» Itis used to enable the process of subscribing for data warehouse info.
« Delivery to one or more destinations according to specified scheduling algorithm

What are the various steps involved in the design and construction of a data
warehouse?

The waterfall method performs a structured and systematic analysis at each step before
proceeding to the next, which is like a waterfall, falling from one step to the next. The
spiral method involves the rapid generation of increasingly functional systems, with
short intervals between successive releases. This is considered a good choice. data
warehouse development, especially for data marts, because the turnaround time is
short, modifications can be done quickly, and new designs and technologies can be
adapted in a timely manner.

In general, the warehouse design process consists of following steps —

1. Choose a business process to model, for example, orders, invoices, shipments, inventory,
account administration, sales,-or theegeneral ledger. If the business process is
organizational and involves’ multiple complex object collections, a data warehouse model
should be followed. However, if the process is. departmental and focuses on the analysis.
of one kind of business process, the data mart model should be chosen.

2. Choose the grain of the business process. The grain is the fundamental, atomic level of
data to be represented in the fact table for this process, for example, individual
transactions, individual daily snapshots, and so on.

3. Choose the dimensions that will apply to each fact table record. Typical dimensions are
time, item, customer, supplier; warehouse, transaction type, and status.

4. Choose the measures that will populate each fact table record. Typical measures are
numeric additive quantities like dollars _sold and units sold.

Because data warehouse construction is a difficult and long-term task, its implementation
task should be clearly defined. The goal of an initial data warehouse implementation should
be specific, achievable, and measurable.



What is Multi-Dimensional Data Model?

A multidimensional model views data in the form of a data-cube. A data cube enables data to
be modeled and viewed in multiple dimensions. It is defined by dimensions and facts.

The dimensions are the perspectives or entities concerning which an organization keeps
records. For example, a shop may create a sales data warehouse to keep records of the store's
sales for the dimension time, item, and location. These dimensions allow the save to keep
track of things, for example, monthly sales of items and the locations at which the items were
sold. Each dimension has a table related to it, called a dimensional table, which describes the
dimension further. For example, a dimensional table for an item may contain the attributes
item_name, brand, and type.

A multidimensional data model is organized around a central theme, for example, sales. This
theme is represented by a fact table. Facts are numerical measures. The fact table contains the
names of the facts or measures of the related dimensional tables.

Tabular representation
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Consider the data of a shop for items sold per quarter in the city of Delhi. The data is shown
in the table. In this 2D representation, the sales for Delhi are shown for the time dimension
(organized in quarters) and the item dimension (classified according to the types of an item
sold). The fact or measure displayed in rupee_sold (in thousands).



Location="Delhi"

item (type)
Time (quarter) Egg | Milk | Bread | Biscuit
Q1 260 | 508 | 15 60
Q2 390 | 256 | 20 90
Q3 436 | 396 | 50 40
Q4 528 | 483 | 35 50

Now, if we want to view the sales data with a third dimension, For example, suppose the data
according to time and item, as well as the location is considered for the cities Chennali,
Kolkata, Mumbai, and Delhi. These 3D data are shown in the table. The 3D data of the table
are represented as a series of 2D tables.

Location="Chennai" Location="Kolkata" Location="Mumbai" | Location="Delhi"

item item item item

Time | Egg |Milk |Bread| Biscuit | Egg |Milk |Bread | Biscuit | Egg | Milk |Bread | Biscuit| Egg | Milk|Bread |Biscuit

Q1 | 340 | 360 | 20 10 435 |460 [ 20 15 390 | 385 | 20 19 260 | 508 15 | 60

Q2 | 490 | 490 | 16 50 389 | 385 | 45 35 453 | 365 | 25 48 390 |256| 20 | 90

Q3 | 680 | 583 | 46 43 684 490 | 39 48 568 | 594 | 36 39 | 436 |395 | 50 | 40

04 | 535 | 694 | 35 38 335 385 | 83 a5 338 |484 | 48 a0 528|483 | 35 50

Conceptually, it may also be represented by the same data in the form of a 3D data
cube, as shown in fig:
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Three-Tier Data Warehouse Architecture

Data Warehouses usually have a three-level (tier) architecture that includes:

1. Bottom Tier (Data Warehouse Server)
2. Middle Tier (OLAP Server)
3. Top Tier (Front end Tools).

A bottom-tier that consists of the Data Warehouse server, which is almost always an
RDBMS. It may include several specialized data marts and a metadata repository.

Data from operational databases and external sources (such as user profile data provided by
external consultants) are extracted using application program interfaces called a gateway. A
gateway is provided by the underlying DBMS and allows customer programs to generate
SQL code to be executed at a server.

Examples of gateways contain ODBC (Open Database Connection) and OLE-DB (Open-
Linking and Embedding for Databases), by Microsoft, and JDBC (Java Database
Connection).
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Three-Tier Architecture for a data warehouse system

A middle-tier which consists of an OLAP server for fast querying of the data warehouse.
The OLAP server is implemented using either

(1) A Relational OLAP (ROLAP) model, i.e., an extended relational DBMS that maps
functions on multidimensional data to standard relational operations.

(2) A Multidimensional OLAP (MOLAP) model, i.e., a particular purpose server that
directly implements multidimensional information and operations.

A top-tier that contains front-end tools for displaying results provided by OLAP, as well as
additional tools for data mining of the OLAP-generated data.

The overall Data Warehouse Architecture is shown in fig:
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The metadata repository stores information that defines DW objects. It includes the

following parameters and information for the middle and the top-tier applications:

1. A description of the DW structure, including the warehouse schema, dimension,

hierarchies, data mart locations, and contents, etc.

2. Operational metadata, which usually describes the currency level of the stored data,
i.e., active, archived or purged, and warehouse monitoring information, i.e., usage

statistics, error reports, audit, etc.

3. System performance data, which includes indices, used to improve data access and

retrieval performance.

4. Information about the mapping from operational databases, which provides

source RDBMSs and their contents, cleaning and transformation rules, etc.

5. Summarization algorithms, predefined queries, and reports business data, which

include business terms and definitions, ownership information, etc.



What is OLAP (Online Analytical Processing)?

OLAP stands for On-Line Analytical Processing. OLAP is a classification of software
technology which authorizes analysts, managers, and executives to gain insight into
information through fast, consistent, interactive access in a wide variety of possible views of
data that has been transformed from raw information to reflect the real dimensionality of the
enterprise as understood by the clients.

OLAP implement the multidimensional analysis of business information and support the
capability for complex estimations, trend analysis, and sophisticated data modeling. It is
rapidly enhancing the essential foundation for Intelligent Solutions containing Business
Performance Management, Planning, Budgeting, Forecasting, Financial Documenting,
Analysis, Simulation-Models, Knowledge Discovery, and Data Warehouses Reporting.
OLAP enables end-clients to perform ad hoc analysis of record in multiple dimensions,
providing the insight and understanding they require for better decision making.

Who uses OLAP and Why?
OLAP applications are used by a variety of the functions of an organization.
Finance and accounting:

o Budgeting

o Activity-based costing

o Financial performance analysis

o And financial modeling

Sales and Marketing

o Sales analysis and forecasting
o Market research analysis

o Promotion analysis

o Customer analysis

o Market and customer segmentation

Production

o Production planning

o Defect analysis

OLAP cubes have two main purposes. The first is to provide business users with a data model
more intuitive to them than a tabular model. This model is called a Dimensional Model.



The second purpose is to enable fast query response that is usually difficult to achieve using
tabular models.

How OLAP Works?

Fundamentally, OLAP has a very simple concept. It pre-calculates most of the queries that
are typically very hard to execute over tabular databases, namely aggregation, joining, and
grouping. These queries are calculated during a process that is usually called 'building’ or

‘processing' of the OLAP cube. This process happens overnight, and by the time end users get
to work - data will have been updated.

Characteristics of OLAP

In the FASMI characteristics of OLAP methods, the term derived from the first letters of
the characteristics are:

Characteristics of OLAP

Fast o
Analysis o
Shared

Multidimensional

Information

Fast

It defines which the system targeted to deliver the most feedback to the client within about
five seconds, with the elementary analysis taking no more than one second and very few
taking more than 20 seconds.



Analysis

It defines which the method can cope with any business logic and statistical analysis that is
relevant for the function and the user, keep it easy enough for the target client. Although
some preprogramming may be needed we do not think it acceptable if all application
definitions have to be allow the user to define new Adhoc calculations as part of the analysis
and to document on the data in any desired method, without having to program so we
excludes products (like Oracle Discoverer) that do not allow the user to define new Adhoc
calculation as part of the analysis and to document on the data in any desired product that do
not allow adequate end user-oriented calculation flexibility.

Share

It defines which the system tools all the security requirements for understanding and, if
multiple write connection is needed, concurrent update location at an appropriated level, not
all functions need customer to write data back, but for the increasing number which does, the
system should be able to manage multiple updates in a timely, secure manner.

Multidimensional

This is the basic requirement. OLAP system must provide a multidimensional conceptual
view of the data, including full support for hierarchies, as this is certainly the most logical
method to analyze business and organizations.

Information

The system should be able to hold all the data needed by the applications. Data sparsity
should be handled in an efficient manner.

The main characteristics of OLAP are as follows:

1. Multidimensional conceptual view: OLAP systems let business users have a
dimensional and logical view of the data in the data warehouse. It helps in carrying
slice and dice operations.

2. Multi-User Support: Since the OLAP techniques are shared, the OLAP operation
should provide normal database operations, containing retrieval, update, adequacy
control, integrity, and security.

3. Accessibility: OLAP acts as a mediator between data warehouses and front-end. The
OLAP operations should be sitting between data sources (e.g., data warehouses) and
an OLAP front-end.

4. Storing OLAP results: OLAP results are kept separate from data sources.

5. Uniform documenting performance: Increasing the number of dimensions or
database size should not significantly degrade the reporting performance of the OLAP
system.



6. OLAP provides for distinguishing between zero values and missing values so that
aggregates are computed correctly.

7. OLAP system should ignore all missing values and compute correct aggregate values.
8. OLAP facilitate interactive query and complex analysis for the users.

9. OLAP allows users to drill down for greater details or roll up for aggregations of
metrics along a single business dimension or across multiple dimension.

10. OLAP provides the ability to perform intricate calculations and comparisons.

11. OLAP presents results in a number of meaningful ways, including charts and graphs.

Benefits of OLAP

OLAP holds several benefits for businesses: -

1. OLAP helps managers in decision-making through the multidimensional record views
that it is efficient in providing, thus increasing their productivity.

2. OLAP functions are self-sufficient owing to the inherent flexibility support to the
organized databases.

3. It facilitates simulation of business models and problems, through extensive
management of analysis-capabilities.

4. In conjunction with data warehouse, OLAP can be used to support a reduction in the
application backlog, faster data retrieval, and reduction in query drag.

Types of OLAP

There are three main types of OLAP servers are as following:
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OLAP Server ]

ROLAP MOLAP HOLAP @

WOLAP DOLAP MOLAP SOLAP

ROLAP stands for Relational OLAP, an application based on relational DBMSs.

MOLAP stands for Multidimensional OLAP, an application based on multidimensional
DBMSs.

HOLAP stands for Hybrid OLAP, an application using both relational and multidimensional
techniques.

Relational OLAP (ROLAP) Server

These are intermediate servers which stand in between a relational back-end server and user
frontend tools.

They use a relational or extended-relational DBMS to save and handle warehouse data, and
OLAP middleware to provide missing pieces.

ROLAP servers contain optimization for each DBMS back end, implementation of
aggregation navigation logic, and additional tools and services.

ROLAP technology tends to have higher scalability than MOLAP technology.

ROLAP systems work primarily from the data that resides in a relational database, where the
base data and dimension tables are stored as relational tables. This model permits the
multidimensional analysis of data.

This technique relies on manipulating the data stored in the relational database to give the
presence of traditional OLAP's slicing and dicing functionality. In essence, each method of
slicing and dicing is equivalent to adding a "WHERE" clause in the SQL statement.



Relational OLAP Architecture

ROLAP Architecture includes the following components

o

o

o

Database server.
ROLAP server.

Front-end tool.

Database server

ROLAP server

Info

¢

request

Front-end tool

SQL
|‘— A
Result
Result Set
Set

Relational OLAP (ROLAP) is the latest and fastest-growing OLAP technology segment in
the market. This method allows multiple multidimensional views of two-dimensional
relational tables to be created, avoiding structuring record around the desired view.

Some products in this segment have supported reliable SQL engines to help the complexity of
multidimensional analysis. This includes creating multiple SQL statements to handle user
requests, being 'RDBMS' aware and also being capable of generating the SQL statements
based on the optimizer of the DBMS engine.

Advantages

Can handle large amounts of information: The data size limitation of ROLAP technology
is depends on the data size of the underlying RDBMS. So, ROLAP itself does not restrict the
data amount.

<="" strong="">RDBMS already comes with a lot of features. So ROLAP technologies,
(works on top of the RDBMS) can control these functionalities.

Disadvantages

Performance can be slow: Each ROLAP report is a SQL query (or multiple SQL queries) in
the relational database, the query time can be prolonged if the underlying data size is large.



Limited by SQL functionalities: ROLAP technology relies on upon developing SQL
statements to query the relational database, and SQL statements do not suit all needs.

Multidimensional OLAP (MOLAP) Server

A MOLAP system is based on a native logical model that directly supports multidimensional
data and operations. Data are stored physically into multidimensional arrays, and positional
techniques are used to access them.

One of the significant distinctions of MOLAP against a ROLAP is that data are summarized
and are stored in an optimized format in a multidimensional cube, instead of in a relational
database. In MOLAP model, data are structured into proprietary formats by client's reporting
requirements with the calculations pre-generated on the cubes.

MOLAP Architecture

MOLAP Architecture includes the following components

o Database server.
o MOLAP server.

o Front-end tool.

MIOLAP server Front-end tool
Info
Database server / request
\
load R
N l.l.I.I.I.III.I.I.l
L | I-I-I-I-I-I-I-
S0 Metadata >
request Result
Result processing Set
Set

MOLAP structure primarily reads the precompiled data. MOLAP structure has limited
capabilities to dynamically create aggregations or to evaluate results which have not been
pre-calculated and stored.

Applications requiring iterative and comprehensive time-series analysis of trends are well
suited for MOLAP technology (e.g., financial analysis and budgeting).

Examples include Arbor Software's Essbase. Oracle's Express Server, Pilot Software's
Lightship Server, Sniper's TM/1. Planning Science's Gentium and Kenan Technology's
Multiway.



Some of the problems faced by clients are related to maintaining support to multiple subject
areas in an RDBMS. Some vendors can solve these problems by continuing access from
MOLAP tools to detailed data in and RDBMS.

This can be very useful for organizations with performance-sensitive multidimensional
analysis requirements and that have built or are in the process of building a data warehouse
architecture that contains multiple subject areas.

An example would be the creation of sales data measured by several dimensions (e.g.,
product and sales region) to be stored and maintained in a persistent structure. This structure
would be provided to reduce the application overhead of performing calculations and
building aggregation during initialization. These structures can be automatically refreshed at
predetermined intervals established by an administrator.

Advantages

Excellent Performance: A MOLAP cube is built for fast information retrieval, and is
optimal for slicing and dicing operations.

Can perform complex calculations: All evaluation have been pre-generated when the cube
is created. Hence, complex calculations are not only possible, but they return quickly.

Disadvantages

Limited in the amount of information it can handle: Because all calculations are
performed when the cube is built, it is not possible to contain a large amount of data in the
cube itself.

Requires additional investment: Cube technology is generally proprietary and does not
already exist in the organization. Therefore, to adopt MOLAP technology, chances are other
investments in human and capital resources are needed.

Hybrid OLAP (HOLAP) Server

HOLAP incorporates the best features of MOLAP and ROLAP into a single architecture.
HOLAP systems save more substantial quantities of detailed data in the relational tables
while the aggregations are stored in the pre-calculated cubes. HOLAP also can drill through
from the cube down to the relational tables for delineated data. The Microsoft SQL Server
2000 provides a hybrid OLAP server.
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Advantages of HOLAP

1. HOLAP provide benefits of both MOLAP and ROLAP.

2. It provides fast access at all levels of aggregation.

3. HOLAP balances the disk space requirement, as it only stores the aggregate
information on the OLAP server and the detail record remains in the relational
database. So no duplicate copy of the detail record is maintained.

Disadvantages of HOLAP

1. HOLAP architecture is very complicated because it supports both MOLAP and

ROLAP servers.
2. Difference between ROLAP, MOLAP, and HOLAP

ROLAP MOLAP HOLAP
ROLAP  stands for MOLAP stands for HOLAP stands
Relational Online  Multidimensional Online = for Hybrid
Analytical Processing. Analytical Processing. Online
Analytical
Processing.

The ROLAP storage The MOLAP storage mode The HOLAP

mode causes the principle the aggregations of the storage mode



aggregation of  the
division to be stored in
indexed views in the
relational database that
was specified in the
partition's data source.

ROLAP does not because
a copy of the source
information to be stored
in the Analysis services
data folders. Instead,
when the outcome cannot
be derived from the
query cache, the indexed
views in the record
source are accessed to
answer queries.

Query response IS
frequently slower with
ROLAP storage than
with the MOLAP or
HOLAP storage mode.
Processing time is also
frequently slower with
ROLAP.

division and a copy of its source

information to be saved in a
multidimensional  operation in
analysis  services when the

separation is processed.

This MOLAP operation is highly
optimize to maximize query
performance. The storage area can
be on the computer where the
partition is described or on
another computer running
Analysis services. Because a copy
of the source information resides
in the multidimensional operation,
queries can be resolved without
accessing the partition's source
record.

Query response times can be
reduced substantially by using
aggregations. The record in the
partition's MOLAP operation is
only as current as of the most
recent  processing of  the
separation.

connects
attributes of both
MOLAP and
ROLAP. Like
MOLAP,
HOLAP causes

the aggregation
of the division to
be stored in a
multidimensional
operation in an
SQL Server
analysis services
instance.

HOLAP does not
causes a copy of

the source
information to be
stored. For
queries that

access the only
summary record
in the
aggregations of a
division,

HOLAP is the
equivalent of
MOLAP.

Queries that
access  source
record for
example, if we
want to drill

down to an
atomic cube cell
for which there
IS No aggregation
information must

retrieve data
from the
relational

database and will
not be as fast as
they would be if
the source
information were
stored in the



Suppose that a data warehouse consists of the four dimensions; date, spectator, location,

MOLAP
architecture.

and game, and the two measures, count and charge, where charge is the fee that a
spectator pays when watching a game on a given date. Spectators may be students,

adults, or seniors, with each category having its own charge rate. a) Draw a star schema
diagram for the data b) Starting with the base cuboid [date; spectator; location; game],
what specific OLAP operations should perform in order to list the total charge paid by

student spectators at GM Place in 2004?
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b) The specific OLAP operations to be performed are:

1. Roll-up on date from date id to year.

2. Roll-up on spectator from spectator id to status.

3. Roll-up on location from location id to location name.

4. Roll-up on the game from game id to all.

location

dimension table

|__location name.
__phone# |
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5. Dice with status= “students”, location name= “GM Place”, and year=2004







