Database Design
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Systems Development Life Cycle (SDLC)

Phase Action(s) Section

Continue? Modify? Replace?
Initial assessment 8.3.1
Feasibility study

3

_ User requirements 8.3.2
Analysis ). Existing system evaluation
Logical system design

Data Flow Diagrams(DFD), Hierarchical Input Process

Output Diagrams(HIPO), ER, etc.

Detailed system specification 8.3.3

Detailed

systems design

Hardware, DBMS software, Application Program, etc.

Coding, testing, and debugging 8.3.4

Installation, fine-tuning

Evaluation 8.3.5
Maintenance
Enhancement

Maintenance

@

Corrective maintenance: system errors
Adaptive maintenance: business environment changes
Perfective maintenance: system enhancement
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The Database Life Cycle (DBLC)

Phase

Database design

Testing and
evaluation

| Maintenance and

2} -
i evaluation

Action(s) Section

Analyze the company situation 8.4.1
Define problems and constraints

Define objectives

Define scope and boundaries

Create the conceptual design 8.4.2
DBMS software selection

Create the logical design

Create the physical design

Install the DBMS 8.4.3
Create the database(s)

Load or convert the data

Test the database 8.4.4
Fine-tune the database
Evaluate the database and its application programs

Produce the required information flow 8.4.5

Introduce changes 8.4.6
Make enhancements
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Phase 1: The Database Initial Study

= QOverall purpose:
— Analyze the company situation
— Define problems and constraints
— Define objectives

— Define scope and boundaries

= Interactive and iterative processes required to
complete the first phase of the DBLC successfully
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Summary of Activities in the Database
Initial Study

Analysis of the
company situation

Company objectives i . Company operations : Company structure

: Definition of ]
problems and constraints |

Database system
specifications

From Rob and Coronel (2004), Database Systems: Design, Implementation, and Management



Phase 2: Database Design

= Necessary to concentrate on the data
= Characteristics required to build database model

= Two views of data within system:

— Business(Manager’s) view of data as information source

— Designer’s view of data structure, its access, and the
activities required to transform the data into information
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Procedure Flow in the Database Design

. - Software & Hardware Independent!
1. Conceptual Design All that is needed is there, and all that is there is needed!

Database analysis 1 Determine end-user views, outputs,
and requirements I and transaction-processing requirements.
Information needs, users, sources, and constitutions

Entity relationship modeling
and normalization

Q Define entities, attributes, and relationships.

Draw E-R diagrams. Normalize tables. Namirg convention: EMP_ID

Rules 2 Entities = Relationships > Attribute > Normalizati DBMS-
Identify main processes; insert, update, and independent
Data model verification delete rules. Validate reports, queries, views,

integrity, sharing, and security.

- i Define the location of tables, access
EMsEMUES (atshase dEvigh i Qr\equirements, and fragmentation strategy.

Data distribution and allocation strategies in differen
physical locations of DBs

a Translate the conceptual model into definitions DBMS-
for tables, views, and so on. dependent

Physical design Q Define storage structures and access paths for Hardware-
optimum performance. dependent

* See Chapter 10, “Distributed Database Management Systems.”

Verification VS Validation?

Verification: Is that a “right” model? 2 Design, Concept, Job
Validation: Is that a “correct” model? 2 Output
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Conceptual Design Tools
and Information Sources

Information sources

Design tools Conceptual model

Business rules and
data constraints

.: Data flow diagrams
' DFD*

descriptions (FD)*
(user views)

Process functional

ER diagram

Normalization

ey

Data dictionary Definition
and
validation

* Output generated by the systems analysis and design activities
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Data Model Verification

= Model must be verified against proposed system
processes to corroborate that intended processes can
be supported by database model

= Revision of original design starts with a careful
reevaluation of entities, followed by a detailed
examination of attributes that describe these entities

= Define design’s major components as rmoaules:

— An information system component that handles a specific
function
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DBMS Software Selection

= Critical to the information system’s smooth

operation

= Advantages and disadvantages should be

carefully studied
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Logical Design

= Used to translate conceptual design into
internal model for a selected database

management system

= | ogical design is software-dependent

= Requires that all objects in t
mapped to specific construc
selected database software

ne model be

'S used by
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A Simple Conceptual Model

[Logical Design]

CLASS_CODE -2 Type: numeric, Range: low value=1000, high value=9999, Display format: 9999, Length: 4
CLASS DAYS 2 Type: character, Display format: XXX, Valid entries: MWF, TTh, M, T, W, Th, F, S, Length: 3
CLASS TIME -2 Type: character, Display format: 99:99(24-hour clock), Range: 06:00 to 22:00, Length: 5

CANIREE
PX |CRS CODE

CRS TITLE
CRE_DESCRIPT
CRS_CREDIT
e
I.r
gt [
i

%

EMPLOYEE PROFESSOR CLAES
PR EMP NUK : & & C)'I‘M“‘t EME NS _“__lg;gnei P¥ |CLASS CODE

EMP_LNAME PROF SPECIALTY FK1 |EMP_NUM
ESP_FHNAME PROF_RANK CLASE TIME
EMP_INITIAL CLASS_DAYS
EMP_E_MAIL FK2 |CRS_CODE
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Physical Design

= Process of selecting data storage and data access
characteristics of the database

= Storage characteristics are a function of device
types supported by the hardware, type of data
access methods supported by system, and DBMS

= Particularly important in the older hierarchical and
network models

= Becomes more complex when data are distributed
at different locations
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Phase 3: Implementation and Data
Loading

= New database implementation requires the
creation of special storage-related constructs to
house the end-user tables and meet specified

technical requirements
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Performance

= One of the most important factors in certain
database implementations

= Not all DBMSs have performance-monitoring and
fine-tuning tools embedded in their software

= There is no standard measurement for database
performance
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Security

= Data must be protected from access by
unauthorized users

= Must provide for the following:
— Physical security
— Password security
— Access rights
— Audit trails
— Data encryption
— Diskless workstations
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Backup and Recovery

= Database can be subject to data loss through
unintended data deletion and power outages

= Data backup and recovery procedures
— Create a safety valve

— Allow database administrator to ensure availability of
consistent data
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Integrity
= Enforced through proper use of primary and

foreign key rules

Concurrency Control

Feature that allows simultaneous access to a
database while preserving data integrity

Failure to maintain can quickly destroy a
database’s effectiveness
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Phase 4: Testing and Evaluation

= Occurs in parallel with applications programming
= Database tools used to prototype applications

= If implementation fails to meet some of the
system’s evaluation criteria

— Fine-tune specific system and DBMS configuration
parameters

— Modify the physical design
— Modify the logical design

— Upgrade or change the DBMS software and/or the
hardware platform
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Phase 5: Operation

= Once the database has passed the evaluation
stage, it is considered operational

= Beginning of the operational phase starts the
process of system evolution
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Phase 6: Maintenance and Evolution

= Required periodic maintenance:
— Preventive maintenance
— Corrective maintenance
— Adaptive maintenance

= Assignment of access permissions and their
maintenance for new and old users

» Generation of database access statistics
= Periodic security audits
= Periodic system-usage summaries
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Parallel Activities in the
DBLC and the SDLC

Conceptual ! | 8 Screens
Database design Logical Detailed design Reports
Physical : i . Procedures

~ Implementation _ : :
and loading Coding : Prototyping
Creation
Loading

Fine-tuning

System
implementation
Testing and :

evaluation evaluation

Operation
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Database Design Strategies

= Two classical approaches to database design:

— Top-down design (entity = attribute)
— Identifies data sets

— Defines data elements for each of those sets

— Bottom-up design (attribute = entity)

— Identifies data elements (items)

— Groups them together in data sets
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Centralized vs. Decentralized Design

= Database design may be based on two very
different design philosophies:
— Centralized design

— Productive when the data component is composed of a
relatively small humber of objects and procedures

— Decentralized design

— Used when the data component of system has considerable
number of entities and complex relations on which very
complex operations are performed
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Data Management: Warehousing,
Analyzing, Mining, and Visualization

From Turban et al. (2004), Information Technology for Management
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Data Management

= Managing data is difficult for various reasons:
—The amount of data increases exponentially with time.
—Data are scattered throughout organizations.

—Data are collected by many individuals using several
methods.

— External data needs to be considered in making
organizational decisions.

—Data security, quality, and integrity are critical.

From Turban et al. (2004), Information Technology for Management
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Data Sources

are usually stored in the
corporate databases and are typically about people,
products, services, and processes.

is documentation on the expertise of
corporate employees usually maintained by the
employee.

range from commercial
databases to government reports.

From Turban et al. (2004), Information Technology for Management
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Methods for Collecting Raw Data

= Data collection can take place:
— in the field
— from individuals

— via manual methods
— time studies with timekeeping device
—  surveys
—  Observations
— contributions from experts

— using instruments and sensors
— transaction processing systems
— via electronic transfer

— from a web site

From Turban et al. (2004), Information Technology for Management
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Data Quality

Data quality (DQ) is an extremely important issue since quality
determines the data’s usefulness as well as the quality of the
decisions based on the data.

Intrinsic DQ: Accuracy, objectivity, believability, and reputation.
= Accessibility DQ: Accessibility and access security.

= Contextual DQ: Relevancy, value added, timeliness,
completeness, amount of data.

= Representation DQ: Interpretability, ease of understanding,
concise representation, consistent representation.

From Turban et al. (2004), Information Technology for Management
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Transactional (Operational) vs. Analytical
(Decision Support) Data Processing

takes place in operational systems that
provide the organization with the capability to perform business
transactions and produce transaction reports.

A supplementary activity to transaction processing is called
which involves the analysis of
accumulated data. These analyses place strategic information in
the hands of decision makers to enhance productivity and make
better decisions, leading to greater competitive advantage.

From Turban et al. (2004), Information Technology for Management
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Transforming Operational Data
Into Decision Support Data

14

15 Sumn of Yalue [Region |
@ - Agent ~| East

17 | Carlos 95

Operational Data
A B C : D E

3 |[Year Region HAgent Product |Walue
4 2002 | East Carlos Erasers S0
5 2002 | East Tere Erasers 12
& 2002 Morth Carlos Widgets 120
7T 2002 |Morth Tere Widgets 100
8 2002 |MNorth Carlos Widgets 30
9 2002 |South “ictar Balls 145
10 2002 |South “Wictor Balls 34
11 2002 | South Wictor Balls B8O
12 2002 |WWest Mary Pencils 89
13 2002 |WWest Mary Pencils 56
14 2003 |East Carlos Pencils 45
ks 2003 |East Wictor Balls 55
16 2003 MNaorth Mlary Pencils B0
17 2003 | Morth Wictor Erasers 20
18 2003 South Carlos Widgets 30
19 2003 | South Mlary Widgets =]
20 2003 | South Mary Widgets S0
21 2003 | South Tere Balls 70
22 2003|South Tere Erasers S0
Z3 2003 WWest Carlos Widgets 25
24 2003 Wvest Tere Balls 100

Operational data have a narrow time

span, low granularity, and single focus.

Such data are usually presented in

tabular format, in which each row

represents a single transaction. This

format often makes it difficult to derive

useful information.

_Sum of Value |[Region_~ |
+ Product __~| East
5 | Balls 55

FPencils 45
g |Widgets

100]

12 Year [y |
12 Product [cam ~1

Decision support system ([D5S) data focus on a broader time
span, tend to have high levels of granularity, and can be
examined in multiple dimensions. For example, note these
possible aggregations:

Sales by product, region, agent, etc.

Sales for all years or only a few selected years.

Sales for all products or only a few selected products.

From Turban et al. (2004), Information Technology for Management
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Data Warehouse

DATA COLLECTION FOR SUPPORTING DECISION MAKINGS

= Defined in many different ways

— A decision support database that is maintained separately from
the organization’s operational database

— Support information processing by providing a solid platform of
consolidated, historical data for analysis.

= “A data warehouse is a subject-oriented, integrated,
time-variant, and nonvolatile collection of data in support

of management’s decision-making process."—W. H.
Inmon Nonvolatile: [/0/E It #otA] F=

= Data warehousing:

— The process of constructing and using data warehouses

From Turban et al. (2004), Information Technology for Management
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Data Warehouse—Subject-Oriented

= Organized around major subjects, such as
customer, product, sales.

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

= Provide a simple and concise view around
particular subject issues by excluding data that are
not useful in the decision support process.

From Turban et al. (2004), Information Technology for Management
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Data Warehouse—Integrated

= Constructed by

— relational databases, flat files, on-line transaction
records

= Data cleaning and data integration techniques
are applied.

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

— E.g., hotel price: currency, tax, breakfast covered, etc.

— When data is moved to the warehouse, it is usually
converted.

From Turban et al. (2004), Information Technology for Management
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Data Warehouse—Time Variant

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

systems.
— Operational database: current value data.

— Data warehouse data: provide information from a
historical perspective (e.g., past 5-10 years)

= Every key structure in the data warehouse

— Contains an element of time, explicitly or implicitly
— But the key of operational data may or may not contain

\\}: ” Explicit data: /=X FZI} HEL = HI0/E
time element”. . e ARe
Implicit data: 2t&5°CF X &= L/0/E

(9. Clickstreams, SNS)
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Data Warehouse—Time Variant

» Instagram page
“Insoo is going to lunch early with his best friend, Gyueun at Hanam Pork
House near school”

Explicit data:

Insoo and Gyueun are going to eat barbeque for lunch and where they
are going to eat.

Implicit data:

Insoo has a typical lunch time, Insoo and Gyueun are not vegetarians,
Insoo and Gyueun went to school today, etc.

From Turban et al. (2004), Information Technology for Management
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Data Warehouse—Non-Volatile

= A physically separate store of data transformed
from the operational environment.

= Operational update of data does not occur in the
data warehouse environment.

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

— Requires only two operations in data accessing:

initial loading of data and access of data.

From Turban et al. (2004), Information Technology for Management

Rob and Coronel (2004), Database Systems: Design, Implementation, and Management
Han, Kamber (2001) Data Mining: Concepts and Techniques



CHARACTERISTIC
Integrated

OPERATIONAL DATABASE DATA

Similar data can have different repr
tations or meanings. F
Security numbers
HH#-HHHH or a
given conditiol
0/1 or Y/N..

Subject-oriented

Time-variant

Nonvolatile
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POS: Point of Sale
OLTP: Online Transaction Processing

Data Warehouse
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Data Warehouse vs. Operational DBMS

= OLTP (on-line transaction processing)
— Major task of traditional relational DBMS
— Day-to-day operations: purchasing, inventory, banking,
manufacturing, payroll, registration, accounting, etc.
= OLAP (on-line analytical processing)
— Major task of data warehouse system
— Data analysis and decision making

= QLAP Distinct features

— Use multidimensional data analysis techniques: advanced data
presentation, aggregation/consolidation/classification, computation,
data modeling(what-if scenarios, impact analysis, etc.)

— Provide advanced database support: multiple linking and queries
— Provide easy-to-use end-user interfaces
— Support client/server architecture

From Turban et al. (2004), Information Technology for Management
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OLTP vs. OLAP

index/hash on prim. key

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, multidimensional
isolated integrated, consolidated
usage repetitive ad-hoc
access read/write lots of scans

unit of work

short, simple transaction

complex query

# records accessed tens millions

#users thousands hundreds

DB size 100MB-GB 100GB-TB

metric transaction throughput query throughput, response

From Turban et al. (2004), Information Technology for Management

Rob and Coronel (2004), Database Systems: Design, Implementation, and Management

Han, Kamber (2001) Data Mining: Concepts and Techniques




Operational vs. Multidimensional
View of Sales

Database name: Ch12_ Text
Table name: DWW_INYOICE

[ i e | ks DATE | cUus_kameE | iy _ToTal |
> [ - = 15-Mayw 04 Dartonik F1 ,400.00
S 2035 1 S-May-04 Summer Lake F1 200 00
- 20356 16-M=y-04 Dartonik 1 ,350.00
-+ 2037 1 6-May-04 Summer lake F3,1 00 00
-+ 205 16—z -04 Trydon F400 .00

Table name: DWW_LINE
IR P [ LINE_ Uk | PROD_DESCRIPTIOMN

[ LiINE_PRICE | LINE_QULANTITY | LINE_ARMOUMNT |

» i 1 Optical Mouse F4S 00 20 b=l T T ]
20354 2 vireless RF remote and laser pointer FS0 00 10 FSOO0 O
2035 1 Ewerlast Hard Drive, 60 GB F200 .00 =3 F1 , 200 .00
2036 1 Optical Mouse 4S5 .00 30 1 ,350.00
2037 1 Optical Mouse F45 .00 10 F4S50 .00
2037 2 Roadster S5HB Ext. Moderm F1 2000 =] FESO0 00
2037 3 Ewerlast Hard Drive, 60 GB F205 .00 10 F2,050. .00
2038 1 MoTech Speaker Set FSO .00 = F2400 .00

Multidimensional View of Sales

Customer Dimension 15-May-04 16-May-04 Totals

Dartonik $1,400.00 $1,350.00 $2,750.00

Summer Lake %1,800.00 %$3,100.00 $4,900.00

Trydon $400.00 $400.00

Totals $3,.200.00 $4,850.00 $8,050.00

Sales are located in the intersection
of a customer row and time colummn

Aggregations are provided
for both dimensions
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Online Analytical Processing

IS a set of tools that analyze
and aggregate data to reflect business needs of the company.
These business structures (multidimensional views of data)
allow users to quickly answer business questions. OLAP is
performed on Data Warehouses and Marts.

is an OLAP database implemented on top
of an existing multiple relational database: multidimensional data
schema support within the RDBMS by normalization & queries

is a specialized multidimensional
data store such as a Data Cube. The multidimensional view is
physically stored in specialized data files.

From Turban et al. (2004), Information Technology for Management
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A Sample Data Cube

f Total annual sales
of TV in U.S.A.

Date
1Qtr  2Qtr  3Qtr 4Qtr sum

Q@ PC —F 7 US.A
VCR/ 7 4 7 ya
Sum =/ .':}
/]| (Canada =
dnz 2
:/ Mexico &
/]
Sum
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OLAP System

Front end through which end users access and analyzed
Can be directly or indirectly linked to Operational data - Possible to extracts data from an operational database
and then stores it in a multidimensional structure for further data analysis (similarly acts as Data Mart)

OLAP System

OLAP GLUI

Operational data when
drill-down, detailed
data are needed

e

Shared OLAP “engine”

Analytical processing lo

Operational data

Multiple users
access OLAP engine

data
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Typical ROLAP Architecture

Operational
data

An RDBMS is used to manage
both data warehouse and
operational data. The RDBMS
executes data requests and
sends back the data sets.

ROILAP System

ROLAP server

ROLAP analytical
processing logic

ROLAP server interprets end-
user requests and builds
complex SOQL queries required
to access the data warehouse.
If an end user requests a drill-
down operation, the ROLAP
server builds the required SQL
code to access the operational

database.

Drill down: [ &2 25 #
7o LI0IEE OFA] 25 12

J/

s0/t=0/ 24 & Z4of= 2

ROLAP GUI

ROLAP CGUI E

GUI front end runs on client
com puter and passes data-
analysis requests to the ROLAP
server. The GUI receives data
replies from the ROLAP server
and formats them according
to the end user’s presentation
needs.
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Typical MOLAP Architecture

MOLAP System

Multidimensional MOLAP server

database

MOLAP analytical
processing logic

Data cube

| - MOLAP engine receives data
| Data cube is created requests from end users and

wilh_in pr(.-fieﬁned Ganslates therm inmto data cabe —
dimensions. requests that are passed to the bl e -
MDBMS. -

MO LAP GUI allows end users
: to interact with the MOLAP
server and request data for
analysis.

Operational
data

From Turban et al. (2004), Information Technology for Management
Rob and Coronel (2004), Database Systems: Design, Implementation, and Management
Han, Kamber (2001) Data Mining: Concepts and Techniques



o= n a2

Dimensional =t Fagt %‘able =
R | ti | Table s \ M‘/ :
elational vs. e 2

\\\ AEE  |m /,/
~, ¥ #
Uuitiaimensiona o (== R
— //)0\//' \\\\ :aai
o ~\ HEZY
INTEGRATED!! Proprietary: &%/ =5
CHARACTERISTIC ROLAP MOLAP
Schema Uses star schema

Additional dimensions can
be added dynamically

Architecture Client/server
Standards-based
Open
Access Supports ad hoc requests
Unlimited dimensions
Scalabity High e
Speed Good with small data sets;
average for medium to
large data sets
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The Data Cube

are specialized data stores
that organize facts by dimensions, such as
geographical region, product line, salesperson, time.
The data in these databases are usually preprocessed
and stored in data cubes.

= One intersection might be the quantities of a product sold
by specific retail locations during certain time periods.

=  Another matrix might be sales volume by department, by
day, by month, by year for a specific region

= Cubes provide faster:
— Queries
— Slices and Dices of the information
— Rollups (st=10i & a9z #orzt)
— Drill Downs (asi0i A &t12 m2t)
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Three-Dimensional View of Sales

S
&

b Conceptual three-dimensional
cube of sales by product,
location, and time

g
<
2
Ba
Sales facts are stored in
Time the intersection of each

product, time, and location
dimension
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Star Schema

= Data modeling technique used to map
multidimensional decision support data into a
relational database

= Creates the near equivalent of a
multidimensional database schema from the
existing relational database

* Yijeld an easily implemented model for
multidimensional data analysis, while still
preserving the relational structures on which the
operational database is built

= Has four components: facts, dimensions,
attributes, and attribute hierarchies
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Simple Star Schema

Product
dimension |

© Location 1 .
dimension [
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Star Schema for Sales

LOCATIOMN
§ LOC ID

E LOC_DESCRIPTION

- REGION_ID
. LOC_STATE
. LOC_CITY

CUSTOMER

CUST_LNAME

- CUST_FNAME

CUST_INITIAL

. CUST_DOB
125 records

- TIME_ID

. CUST_ID

PROD_ID

. SALES_QUANTITY
 SALES_PRICE
| SALES_TOTAL

3,000,000 records

Daily sales aggregates

by store, customer, and

product

TIME

 TIME_ID
 TIME_YEAR

. TIME_QUARTER
 TIME_MONTH

- TIME_DAY
"TIME_CLOCKTIME

365 records

PRODUCT

 PROD_ID

' PROD_DESCRIPTION
| PROD_TYPE_ID

' PROD_BRAND

 PROD_COLOR
 PROD_SIZE

 PROD_PACKAGE

PROD_PRICE

3,000 records
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Star Schema for Orders

3,000 records

- venoor ||

50 records

85,000 records

by product an

Daily sales aggregates

vendor

365 records
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Location Attribute Hierarchy

e

The attribute hierarchy

allows the end user to

perform drill-down and
roll-up searches
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Attribute Hierarchies In
Multidimensional Analysis

me dimension |

= oduct
All products Q1Q2Q394 e

Product A , mio ] | |

Product B ,_ i |
Product C , |

i- By product type \
dimension 3 ;

One product
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Data Mining

= Data mining (knowledge discovery from data)
— Extraction of interesting (non-trivial, implicit, previously unknown

and potentially useful) patterns or knowledge from huge amount of
data
= Alternative names

— Knowledge discovery (mining) in databases (KDD), knowledge
extraction, data/pattern analysis, data archeology, data dredging,
information harvesting, business intelligence, etc.

= Watch out: Is everything “data mining”?

— Query processing
— Expert systems or ML/statistical programs

From Turban et al. (2004), Information Technology for Management
Rob and Coronel (2004), Database Systems: Design, Implementation, and Management
Han, Kamber (2001) Data Mining: Concepts and Techniques



Data Mining: Confluence of
Multiple Disciplines
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Potential Applications

= Data analysis and decision support
— Market analysis and management

— Target marketing, customer relationship management (CRM),
market basket analysis, cross selling, market segmentation

— Risk analysis and management

— Forecasting, customer retention, improved underwriting(£&),
quality control, competitive analysis

— Fraud detection and detection of unusual patterns (outliers)

= QOther Applications
— Text mining (news group, email, documents) and Web mining
— Stream data mining
— DNA and bio-data analysis
From Turban et al. (2004), Information Technology for Management

Rob and Coronel (2004), Database Systems: Design, Implementation, and Management
Han, Kamber (2001) Data Mining: Concepts and Techniques



Market Analysis and Management

Where does the data come from?

— Credit card transactions, loyalty cards, discount coupons,
customer complaint calls, plus (public) lifestyle studies

Target marketing

— Find clusters of "model” customers who share the same
characteristics: interest, income level, spending habits, etc.

— Determine customer purchasing patterns over time

Cross-market analysis

— Associations/co-relations between product sales, & prediction
based on such association

Customer profiling

— What types of customers buy what products (clustering or
classification)

Customer requirement analysis
— identifying the best products for different customers
— predict what factors will attract new customers
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Corporate Analysis & Risk
Management

= Finance planning and asset evaluation
— cash flow analysis and prediction
— contingent claim analysis to evaluate assets
— cross-sectional and time series analysis (financial-ratio, trend
analysis, etc.)
= Resource planning
— summarize and compare the resources and spending

= Competition
— monitor competitors and market directions

— group customers into classes and a class-based pricing
procedure

— set pricing strategy in a highly competitive market
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Fraud Detection & Mining Unusual
Patterns

= Approaches: Clustering & model construction for frauds,
outlier analysis

= Applications: Health care, retail, credit card service,
telecomm.
— Auto insurance: ring of collisions
— Money laundering: suspicious monetary transactions
— Medical insurance

— Professional patients, ring of doctors, and ring of references
— Unnecessary or correlated screening tests

— Telecommunications: phone-call fraud

— Phone call model: destination of the call, duration, time of day or
week. Analyze patterns that deviate from an expected norm

— Anti-terrorism
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“Other” Mining Environments

In addition to data stored in traditional databases there
are other “structures” that can be mined for patterns.

is the application of data mining to non-
structured or less-structured text files

is the application of data mining techniques to
data related to the World Wide Web. The data may be
present in web pages or related to Web activity.

is the application of data mining techniques
to data that have a location component.

is the application of data mining
techniques to data that are maintained for multiple points in
time.
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Steps of a KDD Process

Interpretation/
Evaluation
m]]
A

Patterns

Data Mining

Transformation

Preprocessing
Transformed
Data

Preprocessed

Selection
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Visualization
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Business Intelligence

BPI: Business Process Improvement
Buszinasa Intal ligenca BPM: Business Process Management
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