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1.9.2 A Three Tier Data Warehouse Architecture:

Data mining

Query/report
/\ wen /é Top tier:
g front-end tools
g OLAP server OLAP server
o oobiiacdic Al
~ - A o ﬁ
(\ v e S Middle tier: rﬁ”
OLAP sen er,

____________________________________________________________ s
— ————  Monitoring Adminik nam uanhousc Data marts

E,_h 1 “-r P jE_J_ﬁ___:I”_—_:; Bottom tier:

e

. —_— data warehouse
i a \ Mclada_l_,;__r-;-‘-msnnr)' ‘:f'.:» server (_ O_D‘N’"J
<\ i [“_D‘ e
““"J _________________ Extract ™w o —-
\v&g\’\b _________________ Clean
Transform /

Load Data

l i —

Operationel databases External sources

Tier-1:

The bottom tier is a warehouse database server that is almost always a relationaldatabase

system. Back- tools and utilities are used to feed data into the bottomtier from

operational databases or other external sources (such as customer profileinformation
provided by external consultants). These tools and utilities performdataextraction,
cleaning, and transformation (e.g., to merge similar data from differentsources into a
unified format), as well as load and refresh functions to update thedata warehouse . The

data are extracted using application programinterfaces known as gateways. A gateway is
yays
AL we W
wé q “a DEPT OF CSE & IT

VSSUT, Burla
%»ﬂ“ﬁd &««s
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* supported by th

be executed at aserver.

Examplesof gateways include ODBC (Open Database Connection)

inki . e
Linkingand Embedding for Databases) by Microsoft and JDBC (J v
Connection). #

This tier also contains a metadata repository, which stores information abo tth e data

warehouse and its contents. -

Tier-2:

The middle tier is an OLAP server that is typically implemented using either a relational

OLAP (ROLAP) model or a multidimensional OLAP.

e OLAP model is an extended relational DBMS thatmaps operations on .- “
multidimensional data to standard relational operations. g
.—_-/ ———

A multidimensional OLAP (MOLAP) model, that is, a special-purpose server

-

~URfL

that directly implements multidimensional data and operations.
_’-/—\ -—_—

=
S

Tier-3:

The top tier is a front-end client layer, which contains query and reporting tools,

analysis tools, and/or data mining tools (e.g., trend analysis, prediction, and so on).

DEPT OF CSE & IT
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ere are three data warehouse models, gpons Al Aoy 273

. kq / : 5 (4
1. Enterprise warehouse: Jf/ e
e L '
* An enterprise warchouse collects all of the information about subjects spanning the
organization.

* Itprovides corporate-wide data integration, usually from one or more operational systems
or external information providers, and is cross-functional in scope.

* Ittypically contains detailed data aswell as summarized data, and can range in size from a
few gigabytes to hundreds of gigabytes, terabytes, or beyond.

* An enterprise data warehouse may be implemented on traditional mainframes, computer
superservers, or parallel architecture platforms. It requires extensive business modeling .1

and may take years to design and build.

2. Datamart: o Laliatig

e A data mart contains a subset of corporate-wide data that is of value to aspecific group of

\g‘{ \;“9 users. The scope is confined to specific selected subjects. For example,a marketing data

"W\,,s, v

mart may confine its subjects to customer, item, and sales. Thedata contained in data
g,)ﬂ}’ marts tend to be summarized.

s Data marts are usually implemented on low-cost departmental servers that
areUNIX/LINUX- or Windows-based. The implementation cycle of a data mart ismore
likely to be measured er than months or years. However, itmay involve

complex integration in the long run if its design and planning werenot enterprise-wide. J

DEPTOF CSE & IT
VSSUT, Burla
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dma on the so _f"'@f!dh ) ds ta
ordependent. hdependem data marts are sourced from
Moreoperational systems or external information providers, or -

locally within a particular department or geographic area. Depeﬁﬂﬁﬁf data
sourced directly from enterprise data warehouses.

3. Virtual warehouse:

* A virtual warehouse is a set of views over operational databases. Forefficient query

processing, only some of the possible summary views may be materialized.

* A virtual warchouse is easy to build but requires excess capacity on operational database

Servers.

1.9.4 Meta Data Repository:

Metadata are data about data. When used in a data warehouse, metadata are the data that
define warehouse objects. Metadata are created for the data names and definitions of the
given warehouse. Additional metadata are created and captured fortimestamping any
extracted data, the source of the extracted data, and missing fields that have been added by

data cleaning or integration processes.

A metadata repository should contain the following:

* A description of the structure of the data warehouse, which includes the warehouse

schema, view, dimensions, hierarchies, and derived data definitions, as well as data mart &

locations and contents.

*  Operational metadata, which include data lineage (history of migrated data and th@
sequence of transformations applied to it), currency of data (active, archived, or p»

and monitoring information (warehouse usage statistics, error reports, and audg

=

DEPT OF CSE & IT
VSSUT, Burla
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nﬁ‘ﬁ%\ awbdt for mamm&iz%ﬁwi .
defmationalgaﬁthm, data on granularity, partitions, su
Summarization,and predefined queries and reports.

* The mapping from the operational environment to the data FWﬂé
which includessource databases and their contents, gateway descriptions,
partitions, data extraction, cleaning, transformation rules and defaults, data reﬁ'éﬂﬂ-

and purging rules, andsecurity (user authorization and access control).

e Data related to system performance, which include indices and profiles that improvedata
access and retrieval performance, in addition to rules for the timing and scheduling of

refresh, update, and replication cycles.

e Business metadata, which include business terms and definitions, data

ownershipinformation, and charging policies. 1

1.10 OLAP(Online analytical Processing):

e OLAP is an approach to answering multi-dimensional analytical (MDA) queries swiftly.
OLAP is part of the broader category of business intelligence, which also encompasses

relational database, report writing and data mining.

OLAP tools enable users to analyze multidimensional data interactively from multiple

perspectives.
OLAP consists of three basic analytical operations:

» Consolidation (Roll-Up)
» Drill-Down

DEPTOF CSE & IT
VSSUT, Burla
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Consolidation involves the aggregation of data that can be accun
one or more dimensions. For example, all sales offices are rolled

department or sales division to anticipate sales trends.

instance, users can view the sales by individual products that make up a region’s sales. e E

* Slicing and dicing is a feature whereby users can take out (slicing) a specific set of data

of the OLAP cube and view (dicing) the slices from different viewpoints.

1.10.1 Types of OLAP:

1. Relational OLAP (ROLAP):

W—\M .® ROLAP works directly with relational databases. The base data and the dimension

a1e I
ran 0 M tables are stored as relational tables and new tables are created to hold the aggregated
H W ® 7 . : s .
nev \§ information. It depends on a specialized schema design,

e This methodology relies on manipulating the data stored in the relational database to
give the appearance of traditional OLAP's slicing and dicing functionality. In essence, '
each action of slicing and dicing is equivalent to adding a "WHERE! clause in the
SQL statement. |

o ROLAP tools do not use pre-calculated data cubes but instead pose the query to the
standard relational database and its tables in order to bring back the data required to |
answer the question.

» ROLAP tools feature the ability to ask any question because the methodology does
not limit to the contents of a cube. ROLAP also has the ability to drill down to the

lowest level of detail in the database.
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*  MOLAP stores this data in an optimized multi-dimensional array S(0.
in a relational database. Therefore it requires the preﬁcﬁmﬁmﬁm Sl

information in the cube - the operation known as processing.

* MOLAP tools generally utilize a pre-calculated data set referred to as aﬂdatﬂ Gub?-

The data cube contains all the possible answers to a given range of questions.

e MOLAP tools have a very fast response time and the ability to quickly write back

data into the data set.
3. Hybrid OLAP (HOLAP):

e There is no clear agreement across the industry as to what constitutes Hybrid OLAP,
except that a database will divide data between relational and specialized storage.

s For example, for some vendors, a HOLAP database will use relational tables to hold
the larger quantities of detailed data, and use specialized storage for at least some
aspects of the smaller quantities of more-aggregate or less-detailed data.

e HOLAP addresses the shortcomings of MOLAP and ROLAP by combining the

capabilities of both approaches.

e HOLAP tools can utilize both pre-calculated cubes and relational data sources.
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