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Intelligence?
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Summary

» Overview ofi Main Concepts
& Detaills/Design ofi a Relationall Database

¢ Creating Business Intelligence using
Datalhases

» Speciall Issues In; Data Vianagemenit:
Ownership andl Security,
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Information processing
N a business

¢ Businesses use |1 teels to manage and
organize the infermation they keep.

gathering, precessing infermation and updating
Infermation as; seen as It Isi entered

manipuiatien! el InermMaticn! e SUPRGYE GECISION
making



¢

L/

Information processing
In a business

IS
suppoerted By operational databases &
database management systems (DBMS). It
— collects) Input Infermation e.g. fifem sales

alne GrAEErS
— Updates, existing Infermation
IS

SUpPpPerEa By ataWareheUSEes and data-
MINING teeIS: I creates PUSINESS Intelligence
for cleclslon pret<lnle).
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Business Intelligence (Bl)

IS an
organization’s collection of
Information about customers,
competitors, PUSINESS partners,
the business environment and
Internal eperations. Bl IS
necessary. for making
appropriate business decisiens.

To create business
Initelligence, knowledge
WOorKkers need:

— data
— RieHNaten
— appreprate i tenls
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Creating Business Intelligence

INFORMATION BUSINESS INTELLIGENCE

If inventory levels are
reduced by 10%, what
is the new total cost of
Information Used in inventory carried?
Decision Making

How much money

as spent on radio —P»
advertising last
month?

What new advertising

strategies need to be

undertaken to reach

our customers who can
ho is delinquent 1 afford a high-priced

in paying their bills? 1 product?

Increase customer
credit limit

ONLINE TRANSACTION ONLINE ANALYTICAL
PROCESSING (OLTP PROCESSING (OLAP
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The Relational Database Model

. — collection of Information that Is
organized and accessed according to the
logical structure of that Infermation.

* — Serles of legically,
related! 2-Dr tables or files fer stering
IRiermatien 1IN a datakase. he term relation
relers te) the 2-Drtakle or file. A relational
catalease IS made upr hethrthernfiermation
and therlegical structire el that IRiermaen
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Fig 3.2: Selomon’s database is made up of five

ORDER FILE

Order Order Customaer Dealivery Concrete P Truck Driver
Number Date Number Address Type Number 1D

a1/2004 1234 55 Smith Lane 123456789
241/2004 3456 2122 E. Biscayne 785934444
22/2004 1234 55 Smith Lane 435296657
Q312004 4567 1333 Burr Ridge 435296657
242004 4567 1333 Burr Ridge 785934444
Q472004 5678 1222 Westminster 785834444
952004 1234 222 East Hampton 123456789
62004 2345 9 W. Palm Beach 785934444
/62004 6789 4532 Lane Circle 785834444
72004 1234 987 Furlong 123456789
9/8/2004 6789 4532 Lance Circle 435296657
Q92004 4567 3500 Tomahawk 785934444

CUSTOMER FILE EMPLOYEE FILE

O R W = R 2 = MR o
oW 00 BB D RO WD

F

Customer Customer Customer Customer
Number MNamea Phone Primary Contact

Smelding Homes 3333333333 Bill Johnson
Home Builders Superior 3334444444 Marcus Connolly 123456789 Johnson Emilio 211/1985

Mark Akey 3335555555 Mark Akey . F——
Triple A Homes 3336666666 Janielle Smith 435296657  Evaraz Antonio 331992

Sheryl Williamson 3337777777 Sheryl Williamson 785934444 Robertson John 6/1/1999
Home Makers 3338888888 John Yu 984568756 Smithson Allison 4/1/1997

CONCRETE TYPE FILE

Employee Employee Employee Date of Hire
I Last Name First Name

TRUCK FILE

Concrete Tyvpe
Type Dascription

Home foundation and walkways Truck Truck Date of
Commercial foundation and infrastructure MNumber Type Purchase
Premier speckled [concrete with pea-size smooth gravel aggregate)

Premier marble {concrete with crushed marble aggregate) 61711999
Premier shell (concrete with shell aggregate) 12/24/2001

1172002
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In a relational database, iInfermation Is
organized and accessed
according te Its legical structure.

The data dictienary, contalns
the legicall structure fer the
datalsase infermation. Eoyx
example; the data dictieonar
Woeuld speciiy/ that ar L0-dig)i
CUsStemEer Pheneiielaisiin the
CUsStemer hle:

LO1 3-10



Before creating relationships between
files, you must choose a primary key for

each file

— field
(or group of fields)
that uniquely describes
each| record in the file
e.g. the customer
AUMmMBEr URIgquely.
identifies a custemer in
the custemer file

— PrimaRy
iKey/ o ene file’ thai
apPEArS INFanetier e
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Database files are connected

using common fields e.g. The Order

fiile and Truck file are connected using Truck
Number

CUSTOMER FILE CONCRETE TYPE FILE
Customer Mumber—Primary Key Cancrete Type—Primary Key

ORDER FILE

Order Mumber—Primary Key
Customer Number—Foreign Key
Concrete Type—Foreign Key
Truck Mumber—Foreign Key
Driver ID—Foreign Key

TRUCK FILE
Truck Number—Primary Key

EMPLOYEE FILE
Employee ID—Primary Key
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Defining the logical
Sstructure of a relational
database

& are rules that help ensure the
guality of Infermation e.g. When an erder IS Input Into
the Order file, the customer must already exist In the
Custoemer: file.

» Ihe defines each type off Infermation
IR a taplererg. fiormat, Iength:

¢ must; Be feundl as primaky, Keys T
anether fle e.g. a Custemer NUmBEr I the Order
table must: alser e present In the Custemer table:

LO1 3-13



Database Management System
(DBMS)

A DBMS Is used

Data

to specify the Defimiton

legical —

reguiremenits for I‘ . I|
Application

a database as
wellfas previde
the means, by,
WhICH
iInformation Is
accessed.

effect of
structural changes

Generation

os-@s5m WZWU

Data
Administration

Software Subsystems
of a Database
Management System
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A database management
system has five
Software components.
DBMS engine
Data definition subsystem
Data manipulation sulbsysten

. Application generation sulksysten
Datar admiRistiratien sulsysten
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First component of a DBMS:
the DBMS Engine

The DBMS engine accepts logical requests from other
DBMS subsystems, converts them into the physical
equivalents, and accesses the database and data
dictienary on a storage device.

sPhysical view — hew infermation 1s physically.
arranged, stered, and accessed on| a storage device e.g.
customer table Is stered on a particular track and Sector
O the computers hard dive

syl egical vievw,— how! the knewledge Worker arranges
andl accesses Infermation
e.0. may seft the custemer fille: 9y custemer 1D
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Second component of a DBMS:
the data definition subsystem

The data definition subsystem helps the user create
and maintain the data dictienary. It defines the
structure off the files In the database

When creating the data dictionary, the legical structure
e the database Is defined. The fellewing are
examples of logical properties that can e speciiied
oK a fieldin the data dictionary:

— Eleldinamere.g. SIN
— PDatel typererg. alphaetic
— Pefaultvalve e.0: 000~000-000
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Third component of a DBMS:
the data manipulation subsystem

¢ [The data manipulation subsystem helps you add,
change, and delete Infermation In a datalbase and
guery. It te find valuable infermation. It Is the main

means by which a user works with the infermation in
a datalase.

¢ [he data manipulatien sulksystem includes Views,

FEPOrt GENErators, querRy/-hby-example tools; and
structurediguen/language
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\View

The data manipulation subsystem’s view
allows you to see the contents ofi a database
file, make changes, and guery the database to
find Infermation.

B [ T A

Home Create Exterral Data

Calbn

Sort using these
twe buttons

Table Tools

Database Tooks Datasheet

- {11 -EER

et | iy B r uiA-S-E] =

Clipbastd

Font

@ Secunty Warming  Certain content in the database has been disabled

Order Number = Order Date » Customer Number

100000 9/1/2004
100001
100002
100003
100004

9/6/2004
9/7/2004
5/9/2004

Click here to enter a new

Find information with the binoculars

E Totals
& speming 1 %1 |
= Mare -

R T R L Y I T I
L RENAE R R R R R R N )
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Sort &

Delivery Address. - Concrete Type = Amount = | Truck Number -

111
il
m
333
22
2
1
333
m
111
2
2

i Selection =
T agvancea -
s

Driver I - Add New Field

123456783
Ta5934444
435296657
435296657
TE3934444
785934444
123456783
735934444
735924448
123456783
435296657
785934444

Figure 3.5

A View in Microsoft
Access



Report Generator

| whvch filds do vou want on your recert?

The data
manipulation
subsystem’s

‘fou can choose from more than one table or query.

helps
yo u q u iCkIy d efi n e selected fields from CUSTOMER AND AMOUNT REPORT REbsR

MNumber Number Date

H f‘ / - 1234 100000 9/1/2004 8

S p e C I I n g Wh at 1234 100002 9/2/2004 6
- = 1234 100006 9/5/2004
Infermation yeou w4 s smio0s
. 1234 100015 9/12/2004
Want d |Sp I ayed on 2345 100007 9/6/2004
2345 100012 9/9/2004
3456 100001 9/1/2004
a re p O rt - 4567 100003 9/3/2004

4567 100004 9/4/2004
4567 100011 9/9/2004
4567 100013 9/10/2004
56878 100005 9/4/2004
6789 100008 9/6/2004
6789 100010 9/9/2004
6789 100014 9/10/2004

G~ © s e 3O e WO U @O0 e
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Query-by-Example Tool

TThe data manipulation subsystem’s
helps you identify the files in which to look,
fields to guery or display and the selection

criteria to be used.

=

lgure 3.7

=
Using a Query-by-
Example to Find

e.g. for = Information
customer
number 4567,
display the
customer
number,
employee last
name and
AR neoer [N 5or i,
name
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Structured Query Language

¢ The data manipulation subsystem’s IS
a Standardized fourth-generation guery.
language. It Is| used by mest database
management systems and accomplishes
the same thing as OBE.

» SOL perferms a query by, creating a
Statement Withrthe: S parts "
SELECIE ERONCWHERIE: gf

9 Il proefessionals often) use SOI- terSPEeCIy/,
tHE Crtera e Searching threughra
olzitzl0)zlser
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Fourth component of a DBMS:
the application generation
Subsystem

The
IS used by Il professionals
Lo enlance transaction processing. It
Inclu@des; teels! oK creating data entiry
sereentlayoeutsiasiwellfas) pregramming
languages; and IRteraces fior the DENIS:
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Fifth component of a DBMS:
the Data Administration Subsystem

The IS
Used by databhase administrators te manage
the everall datalase envirenment. This
Susystem proevides, facllities for:

— Backup and rECeVERY/

— SEcURity, managemeni
— QUERY, epmIzation

— ConcuUrency, contrel

— Change management
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Components of the data
administration subsystem

& — creation of a
second copy of the infermation se that It can
Pe recovered should there e a proklem with
the datahase

S - control of Who
has access to what information
* — means; 9y GUERIES

adiie enhianced anad rESPeRSse: Himens
miRImized
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Components of the data

administration subsystem
. - physically rearranging
the storage of the infermation so It matches
how! It Is usually acecessed

& - addressing how! the
datalkase Is updated sheuld many: USers
Wanit te chiange the same infermatien; at the
same: time

& - assessing the
INPACE G PREPESEE CHANEES Ler the
dataleasers structure
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Data Warehouse

¢ A data warehouse Is a large collection of
Information gathered fram many operational
databases. It creates business intelligence for
pusiness analysis and decision making.

¢ A data warehoeuse centalns summarized
Infermation. It dees not contain; every: detail of
every transaction| e.g. eveny sale.

9 DataWareheUSES) SUppeKkt en-line analyucal

precessing (OLLAP) Ut net en=line transactieon
PrecessIng (GLEhP):
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A data warehouse IS
multidimensional.

Timing of
advertising

A data warehouse
has more than 2
dimensions. In this
hypercube you
could retrieve
product Infermation
Py preduct line and
region (Columns: &
FOWS)), by year (A=t
lay/er), By CUStemer
segment (29 layer)
ziplel o)A Elnnllplef o)
advertising (3™
|2y/Er).

Customer

#2 #3
PRODUCT LINES
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Data-Mining Tools

Data-mining tools are used to guery.
Infermation In a data warehouse.

Query-and-Reporting Tools

Intelligent Agents
Data
Warehouse
Engine

Multidimensional Analysis Tools

Statistical Tools

As in a DBMS, a data warehouse system Flg ure 3.9

has an engine responsible for converting yvour
fogical requests into their physical equivalent. The Data Miner's Tool Set
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Data-Mining Tools
¢ Query-and-reporting tools (e.g. QBE tools,
SQL, and report generators) - making simple
gueries and reports

¢ Intelligenit agents (e.g. neural netwoerks, fuzzy.
legic) - using artificial mtelligence when analyzing
processes andl leoking for trends

s Multidimensieonall analysis teels - viewing
multidimensieonaliinfermation fren a difereni
pPerspective (lIike turning the cuke o) slice It
diiferentiy,)

¢ Statistical teels (E:g; tme-seres; analy/sis,
regression analy/sis) = appiyine mathematical
MEGEEIS 16 dataWareiipESENniormauen



Data Marts

A data mart Is a portion of the data
warehouse pertaining te a specific foecus. For
example, marketing information could be put
Into a data mart for the marketing department.

Figure 3.10
Merchandising _ = p Marketing Data Marts Are

Subsets of Data
Warehouses

Advertising " Production

Distribution Y Service

Accounts
7 Receivable

Organizationwide [ g
Data VWarehouse |
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Back to Business Intelligence

¢ Business intelligence (Bl)
Is the collection of
Information from internal
operations as well' as
Information about
customers, competitors,
Pusiness partners, and the
competitive envirenment.

¢ Bl focused solely on the
externall competitive
envirenment Is called
competitive intelligence.

s Knoewledge WerKers may, use
Bl te Understand the
Ol ganIZatieRrs capPaliities;
market trends; Implicatiens
Eif CErtain acenRs 1By,
COMpEeiters, ete.

LO5 3-32


http://media.photobucket.com/image/the thinking man/thehc/thinking-man.jpg?o=11

¢ Business
Intelligence
Includes both
iInternal and
external
InNformation

Figure 3.11

Building Business
Intelligence
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Viewing Business Intelligence

A digital
dashboard shows a
Snapshot of

Information
gathered firom many. | e s

spurees. it presenits - .
results in a fermat | -
tarlered tor the needs
Of the USEr:.
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Special Issues in Data Management

¢

Data administration plans for, oversees the
development of, and monitors the information
resource In an erganization. It must coordinate with
the erganization’s strategic direction.

Database administration addresses the more
technical and eperatienal aspects off managing and
elganizatien's Infermation: Kept I datalases, data
WareheUuses, and data marts:

Access to information must be controlled.

EVery: effert must: e made e ensure that an
erganIZzaten S RicHNaten IS aceuate:
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Can companies keep your personal
Information private and secure?

¢ Databases are large repositories of detailed
Infermation.

¢ Infermation Is a valuable commodity. A large portion
off that Infermatieon Is; persenal.

» Organizations must pretect thelr Infermatien frem
theiit and |ess.

¢ [here are peoplerwhe want ter steal yeur persenal
IRferMALIeH Fem the companies) you de BUSINESS
With:
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