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B.E.

Seventh Semester Examination, December-2008
Data_‘}f’arehnusing and Data Mining (IT-401-E)

Note : Attempt any five ques.um:.s. All questions cnrquu31 marks,
Q. 1. (a) Differentiate the following :

(i) Operational Databases & Data Warehouse ‘i-\

(i) ROLAP and MOLAP

Ans, (i) Operational Databases & Data Warchouse: %

Feature OLTP - \ OLAP
Characteristic Operotional processing i Information processing
Oricntation Transaction I Analysis
User Clerk : Manager
Function day-to-day i - Long-term operations
DB design ER Bascd IIJ . Subject orientcd
Diata Current ‘ " Historical
Summarization Printative : f; Summarized
View Detailed jf Summarized
Unit of work Short / Complex
Access Read 4 Mostly Read
Focus Data in ’ Info. out
DB size : ) .,Im?Mh'Gh 10 Ghio TH

S

(i) ROLAP and MOLAP . ol

The middle tier of three tier Data warchousing architecture is an OLAP server that is typically
implemented using either.

(i} relational OLAP (ROLAP) model that is an extended relational DBMS that maps operations on multi
dimensional data to standard relational operations: or

(i} a moltidimensional OLAP (MOLAP) model, that s a special purpose server that directly
implements multidimensional data & operations.
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Multitier
_‘..’_J_,_.ﬂ' data
/ warehouse
Distributed T
data marts L

Data Data | B Enterprise Nata
mart mart warehouse

|
Maode! Madial
refinement refinament

Define a high 1evel corporate data model

A recommended approach lor dutn warehouwse development

). L. {(b) Discuss various applications of data warchousing & Data mining.
Ans. Data Mining Applications :

{i) For Financial Data analysis

{i1} For the Retail Industry

(iii}) For Telecommunication Industry

(iv} For Biological Data analvsis

{v) In other scientific applications

{vi) For intrusion Detection

Data Warehousing Applications :

{1} Information processing

{ii} Analytical processing '

{iii) Data mining supports knowledze, Discovery for finding hidden patterns and associations.
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Constraint :
based mining Mining
query resuit
Layer 4
User interface

Graphical user interface AR

; Layer 3

OLAM » OLAP
Enging = engine OLAP./ OLAM

r 1

| Cube AP |
Layer 2
MDDB > ?‘:'3 Multidim
B i Dalabase

[\

! Data base AP| ]

An integratied OLAM/OLAP architecture

Q. 2. (a) Explain in detail the three-tier data warchouse architecture.

Ans. ROLAP and MOLAP : The nuddle tier of three tier Data warehousing architecture is an OLAP
server that is typically implemented using euber,

{i) relational OLAP (ROLATP) model that is an extended relational DBMS that maps operations on mulli
dimensional data to standard relational operations, o

{1y a muliidimensional OLAP (MOLAP) model, that is a special purpose server that dircctly

implements multidimensional data & operations.
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— :
Query / report Analysis | [ Crata mining Lﬁr

' ¥

Cortput |/

OLAP CLAF Midale
SEMEr Server layer

— Data mant

: I Daw e
Menitoring Mnﬁnlstration-l warshousing = Data mart
Data mart
Mata data
repository Extract
clean transtorm Data
load retormm
Operational External
databases sources

Q. 2 (b) Discuss the concept of star, snowflake & galaxy schemna. How ccn on: define the
respective schemas in a dota mining query langunse ? Take some suoitable examples,

Ans.
Time Scales Item
dimension table fact tahle dimensional table

Time Key Time_Key ltern_Key

Day Dollars_sold Brand

Maonth Uniis_sold Type

Year Location_Fay Supplicr_Type
Location Stare
oT Schema :
Sireet
Cily
Country
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Time Scales item
Day Branch Kay
Maonth Location Name
Quater Dioliars Branch
Supplier Lecation
Key
STl — Ml — [
ype Type
City
Key
City
Country
Snowflake schema
Time Scales ' Item Shipping
Key Time Key llem_Key Locakon
DCay —1 Sold Name Key
Month ltem Key Branch C'r;-rs[ :
Cuarter Type Shipped_units
Shipper Branch Location I*
Key Key . key
MNamea Mame Strest
Type Type City
Country
Faet Constellation
Examples :
Cube definitions

define cube < cube pame= < dimension list = < measure list >
define cube sales_star [lime, branch, location]
dollar_sold = [sum (sales)) vnits = count (*)
Q. 3. (a) What are the different Stéps- involved in KDD ? What is data mining & how it is different
from KDD and data warechousing ?
Ans. (i} Data Cleaning : To remove noise and inconsistent data,
(ii) Data Integration : Where multiple data sources may be combined.
(iii} Data Securian : Where data relevant (o the analysis task are retrieved from the data base.
{iv) Data Transformation : Where data are transformed/consolidated into forms approximate for
mining by performing summary or aggregation operations.
(¥) Data Mining : An cssential progess where imelligent methods are applied in order to extract daia
patterns.
{vi] Pattern Evaluation : To identify the truly interesting patterns representing knowledge basced on
some intereslingness measures.
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{vii) Knowledge Presentation : Where visualization & knowledge representation technigues are used
to present the mixed knowledge o user,

(). 3. (b) What is meant by classification rules ? Explain fuzzy set, Rough set & genetic algorithm
approach used in knowledge discovery through classification,

Ans.
Database
|Telc.'l*-rl-czril::-g1_.r Stalisis

Data Mining Machine
Learning
Information
Source
Other
Visualization disciplines

Data Mining or a confluence of Multiple disciplines

(i) Genetic Algorithm are easily paralleliziable and have been used for classification as well as other
optimization problems. In dits mining, they may be used W evaluate the fitness of other algorithms,

O spring are created by applying genelic operations such as vross over and mutation. In crossover,
substrings from pairs of rules are swapped to form new pairs of sum. la mutation, randomly selected bits ina
rule’s string are ipverted,

{ii) Rough Set Approach : Rough set theory can be used for classification wo discover structural
relationships within impricise or noisy datn or applics w diserete valued attributes centinuous valued
altributes must therefore be discretised belore ity use,

Rough set theory is based on the establishment of the equivalence classes within the given troining data.

(iii) Fuzzy Set Approaches : Rule based systems for classilication have the disadvantage that they
involve sharp antol is for continuous attribute. For example, consider the rule for customer credic application
apprival. The rule essentially says that applications {or customers who have had a job for 200 more years &
whao have high income are approved,

Q. 4. (a) What is a priori algorithm to find frequent item sets 7 Apply this algorithm to find
frequent item sets in an example, Database & then find the association rules. Assume suitable
MEasures. .

Ans. A priori is a seminal aleorithm proposed by B, Agrawal & R, Srikant in 199 for mining frequent
iem sets Tor Boolean associotion rules. The name of the algorithm is based on the fact that the algorithm uses
gprior knowledge of frequent ilemset propertics, as we shall see fullowing :

Apriori Property : All non-cmipty subsets of a frequent itemset must also be frequent,

Transaction data for All Eleetronics Branch

TId List of item DS
T 11,12, 15
T200 12,15

TA) 12,13

T400 11,12, 13
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T500 11,13
TE00 12,13
TI00 11,13
TROO 11, ¥2, 13, 15
TO00 11,12, 13
hemset Sup count
LL 5 Compare candidate
Scann?:;;ﬂunt , 2 7 support count with
13 g Minimum support
candidate P E count
15 2
L4
ltem set | Sup count
| G Generate Ca
12 7 candidates
13 B .:I fram LI N
14 2
Cs
—+  Hem set Sup. count
1. 12 4
11,13 4 -
L. 14 i Compare
e 5 (“.‘nndi.:iate
Suppart count
1. 13 4 with minimum
12,15 . Suppaort count
12,14 2
12, 15 2
12,15 ]
12, 15 !
12, 16 0 b2
Itemset Sup. count
11, 12 4
11, 13 4
11, L5 2
12, 13 4
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(). 4. (b) Write a short note on multimedia Databases.

Ans. Multimedia databases store imoge, audio & video data. They are used in applications such as
piciure, content based retrieval, voice mal syswem, video on annual systems & world wide web & speech
based user interfaces that recogoiee spoken communds multimedia Jutabases must support large objects
hecause data objects such as video can require giga bytes of storage, specialized storage & search wehnigues
are also required. Becauwse video and audo require real time retoval at a steady and predetermined rate in
arder to avold picture or source gaps and system buller overflows, such data are refTered 1o a8 continuous
media data.

Q. 5. (a) Discuss various functionalitics of load manager, data warehouse manager & query
manager employed in Data warchousing.

Ans. (i) A deseription of the structure of e datg waseionse, which includes the warchouse schema,
view, dimensions. hierarchies & derived data definitions as well as data mart locations & contents,

{it) Operational meta data, which include data binage. currency of data & monitoring information.

i1it) The algorithms wsed for summarization, which include measure & dimensions definition
algorithms data on granularity, partitions, subiect areas, aggregation, summarization & predefined queries &
reports.

(ivd Business metadatn, which include business terms & definition duta ownership infonmation &
charging policies.

(v Data related to system perfomiance, which indices & profiles that improve dota access and retrieval
performance. in additon o reles for the tming & scheduling of reform, vpdate and replication cycles.

Q. 5. ib) What are back end tools & ulilities in data warehousing 7

Ans, Data warchouse systems use back-cnd touols & utilities o populate refresh their daza. These wols
& wtilities include the following functions

(i) Data Extraction which typically gathers data frem muoltiple, hetrogeneouws & external sources,

Data leaving which detects errors in tine data & rectifies them when possible,

Data transformation which converts ditta lrom legacy or host-farmat 1o warehouse format,

Load. which scts, summarizes, consolidaics, computes views, checks imegrity. builds indices &
partilicns.

Refresh, which propagaies the updates from the data sources 1o the warehouse,

Q. 6. (a) Whal is meant by data mining query language ? How patlern presentation visualization
specification can be done in this language 7

Ans, Data mining 15 an exploratory process. An casy o wse and high quality graphical user interface is
easentil inorder to promote user geided. highly interactive data mining.

Most data mining systems provide vser friendly intevfaces for nining, However, unlike relational
databases systems, where most grophical wser interfaces are constructed on top of SQL, most data mining
systems donot share any underlying data mining guery fanguage. Lack of a standard data mining language
makes it difficult o standardize data mining products and to casure the interoperability of data mining system,
Recem cfforts o defining & siandordicing dato mining, which is described in the appendix.

Q. 6. (b) What is welr niining, explain ? What are the various outcomes which are expected after
mining WWW ?

Ans, The www serves as o huge, widely distributed, global information service centre for news,
advertisements, consumer information, financial management. education, sovernment, e-commerce & many
other information services,
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The web scems to be oo huge for cffective data warchousing & data mining, The size of the web is in
the order of hundreds of Letra bytes & is ethic growing rapidly. Many orzanisations & societies place most of
their public accessible information on the web.

The complexity of web pages is far greater than than of any raditional text document collection.

The web s a highly dynamie information source.

The weh serves a broad diversily of wser communities. Only a small portions of the information on the
wib is trucly relevant or useful. [ is swid that 89% of the web information is useless to 99% of web users,

These challerges have promaoted searches into efTective & cllective discovery & use of resources on the
tternet,

Q. 7. (a) Explain in detail the process of data warchousing design. Also state which approach is
bettér & why ? Top down or boltom up.

Ans. A concept hierarchiv defines o sequence of mappings from a set a low-level concepls to higher
level, more gencral concepts,

Many corcept hierarchres are implicit wathin the darabase schema. For example, suppose that the
dimension locatien is desenbed by atirthutes noaibhor, street, cily, province, or state, zip code and country.

court™
Eritish

calumbia [ﬂag_? York

et

?tﬂ‘zﬁm
rVan:uuuBr_i | Victoria)
City t

Bufialo

Torantol

A comcept hicrarchy for the dimension location

3 rear
Country
Quater
Province
City Maonth week
Street day
(a) (b}

{a) a hierarchy

th) a lattice

Q. 7. (b) Explain the concept of Duta Dictionary & Concept Hierarchy. What are the uses of
constrocting them in data warchouse 7

Ans, A concept hierarchy thit is a total or partial oeder among attribotes in a database schema is called a
schema hierarchy. Corcepl hwrarchies that are conumon Ww many applications may be predefined in the
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mining system. such as the concept hierarchy for time. Dot mining systems should provide wsers with goe
flexibihy & tailor predefined hierarchy according o their practical needs,

For example, users may like o define o Dscal year starting op Apnl | or an academic year starting from
September 1,

A concept hierarchy defines o sequerce of mappings from a set o low-level concepts o higher level,
more gencral concepls,

Many corcep: hierarchics are pmplicst within the database schema. For example, suppose that the
dimension location is deseribed by attnbutes number, strecl, city, province, or slate, zip code and country.,

c;nﬁ;;}/ [15K]
gourt

British

columbia

A concepl hicrarchy for the dimension location.

Tear
Country
Quater
Province
{:Lly Mﬂﬂth WH“
Street day
(a) (b}

(a}) a higrarchy

(b} a lauice

(). 8. Write short notes on :

{a) Tuening and testing of data warchouse

(b} Support Yector Machines

(c) Complex aggregation at multiple granularitics
Ans. (a) Tuning and Testing of Data Warchouse :
Data Mining Applications :

(i) For Financial Data analysis

(it} For the Retail Industry

iiii) For Teiccommunication Industry

tiv) For Biological Data analysis
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iv) Im other scientific applications

(vi) For intrusion Detection

Data Warehousing Applications :

{1} Information processing

{i1) Analytical processing

{311} Data mining suppoerts knowledee, Discovery for inding hidden patterns and associarions.

Constraint v
based mining Mining
query resuil

Layer 4
Userinterdface

Graphical user interface API

1
. 1 Layer 3

OLAM e GLAP
engine |« engine QLAP { OLAM

i LA

Cube API |
Layer 2
MDDB - » Mela | Muhidim
i Database

[\

| Database AF-‘I!J

An integrated OLAM/OLAP architectore

() Support Vector Machines : It is o nromizing new method for the classification of both linear &
nun-linear data, In a auishell, @ support, vector machine s an alzgorithm that works as follows

It uses a non-lincar mapeing 4o trans form the vriginal training data into a higher dimension. Within this
new dimension, it scarches for the lincar optimal separateng hyperplane,

Although the irain e of even the fasters SVMs con be extremely slow, they are highly accurate,
owing Lo their ability to madel complex nonr-lincar decisions boundarics. They are much less prove to
overfitting that other incthods. The support vectors found afso provinee a compact deseription of the learned
model SVMs can be used for peediction as woll as elassification.

They have been applied to a aumber of areas, mncluding band written digie recognition, ohject
recognition & speaker emtificotion. as well as henchmark time senes prediction esis.
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