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Introduction

— -uUse z
~OPeration =="MIR;Z;S§.
:

_X = False
e  DATABASE: an organized collection of data
Mselection at the end -add Data must be organized in a meaningful way to

S ob. — . . . .
R transform it into useful information

ntext.scene.objects.actiw

Ml "Selected” + str(modifier "
#irror _ob.select = 0
bpy .context.se lected_obw
.tta.objects[one.name].5(-.

print(“please select exactif§ —> DATABASE MANAGEMENT SYSTEM (DBMS) is a group of
 OPERATOR CLASSES -~ programs that:

* Manipulate the database
* Provide an interface between the database and its users
and other application programs

* FRONT-END applications interact directly with people versus
BACK-END applications interact with other programs or
applications




FIGURE 5.4

Database approach to data

management

In a database approach to data
management, multiple information
systems share a pool of related data.
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Considerations when building a
database

e CONTENT: what data should be collected? What is the cost?

e ACCESS: what data should be provided to which users and
when?

* LOGICAL STRUCTURE: how should data be arranged so that
it makes sense?

* PHYSICAL ORGANIZATION: where should data be physically
located?

 ARCHIVING: how long to store?
e SECURITY: how can data be protected?



Describe a database that makes part of
your IS solution.

e What data will be stored in this
database?

e How the data will be organized and
related?

e How the data will be used?

e What kind of decisions will be
supported through the data analysis?

v"'



Hierarchy of Data

Hierarchy of data Example

—_——— e e — =

_ ! - 40 - 1370 Fiske, Staven 01-05-2001
Files [ 02
1

B :
9 - 77 - 1001 Buckley, Bill 02-17-15%5 ! [Personnel file]
5 - 10- 4321 Johns, Francine 10-07-2013 !

P e m oo , |Record containing
Records I | D98 - 40 - 1370 Fiske, Staven 01-05-2001 i employee #, last and

ommToTTTTTTTToT oo first name, hire date|
_ I T : .
Fields | Fiske i |ILast name field)

L 1

Each characteris | ——_______

| v
represented as i 1000110 | [Letter F in ASCII)
Bbits Q@ c-------- '

FILE: a collection of related records
RECORD: a collection of related data fields

FIELD: a name, number, or combination of
characters that describes an aspect of a business
object or activity

A BYTE is made up of eight bits: Each byte
represents a character

A BIT (binary digit) represents a circuit that is either
on or off



 PRIMARY KEY: a field or set of fields that uniquely
identifies the record

* FOREIGN KEY: Attribute in one table that refers to the
primary key in another table

Go Buy | Sell | MyeBay \ Community | Help \:'/Can

. V A Mother’s
' DAY ,
J T Welcome! Sign in or register.,

CATEGORIES v  ELECTRONICS FASHION MOTORS TICKETS DEALS CLASSIFIEDS

Parts & Accessories©  Cars & Trucks ©  Motorcycles~  Powersports, Boats & More~ ~ MY VEHICLES  TIRECENTER  LIGHT CENTER

Q) Back to search results | eBay Motors > Cars & Trucks > Chevrolet > Malibu Add to Watch list
2013 Chevrolet Malibu Eco Seller info
Eco Hybrid-electric New 2.4L CD Preferred Equipment Group 1SA AM/FM radio Research 2013 Chevrolet Malibu
: (32v¢)
Raon Loewtion: 100% Positive feedback

Ask a question
Save this seller

Advertised price: US $26,160.00 ‘; . i : ; See other items

Phone: (888) 468-2047
Add to Waich it | -
Other item info
Order an independent inspection Item number: 110868309963
Item condition: New
Coverage: This vehicle is eligible for up to $50,000 in Vehicle Sells to skl
Purchase Protection when your transaction is completed ' p p only
online through eBay.To qualify you must be the winning

bidder on an auction or click the Buy It Now button directly

gn tt:lc‘::f)iay site_Restrictions Apply. (Not eligible for eBay Buyer Share: 4] | Print | Report item
Tol n

Example Primary key: eBay assigns an item number as a
primary key to keep track of each item in its database.



Relational Database Model

Relational model: a simple but highly useful
way to organize data into collections of two-
dimensional tables called relations

= Each row in the table represents an
entity

= Each column represents an attribute of
that entity
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FILE HOME

Paste

* Format Painter

Clipboard

-2| Home \

CREATE

FORMTOOLS Northwind

EXTERNAL DATA DATABASE TOOLS

Y ?l Ascending Y- Selection ~
s %l Descending Y] Advanced ~ M Save
Filter

DATASHEET

Z Totals
7 S pelling

D More ~

{ Toggle Filter Delete

Kemove Sort

Sort & Filter Records

»=p Northwind Traders

151530 | Andrew Cencini

Active Orders

£~ ' Status =

81 New
80 New

Calibri
B I U
A-Y-R-|=

Text Formatting

[H] *ac Replace

= GoTo-
Find

Date

Inventory to Reorder
« | Customer - |
4/25/2016 Company C

Product
| Northwind Traders Boysenberry Spread

4/25/2016 Company D  Northwind Traders Dried Pears
Northwind Traders Curry Sauce
Northwind Traders Fruit Cocktail

Northwind Traders Scones

Northwind Traders Beer

modifying a database.

Quick Links

» | Qty Available -~ ReorderLevel - :

View Inventory
25

10
10 View Customers

View Purchase Orders
View Suppliers

View Employees

» Screenshot of Microsoft Access, a relational database management system
that has tools, tips, and shortcuts which simplifies the process of creating and




Data Entities and Attributes

| FIGURES.2 |
Keys and attributes

The key field is the employee
number. The attributes include last
name, first name, hire date. and
department number.

Employee # Last name First name Hire date Dept. number
005-10-6321 Johns Francine 10-07-2013 257
549-77-1001 Buckley Bill 02-17-1995 532

098-40-1370

. KEY FIELD’

Fiske

Steven

01-05-2001

ATTRIBUTES [fields)

S

t EMTITIES Irecords hj

ENTITY: a person, place, or thing
for which data is collected, stored,
and maintained

ATTRIBUTE: a characteristic of an
entity

DATA ITEM: the specific value of
an attribute

DOMAIN: Range of allowable
values for a data attribute



FIGURE 5.7

Relational database model

In the relational model, data is
placed in two-dimensional tables, or
relations. As long as they share at
least one common attribute, these
relations can be linked to provide
output useful information. In this
example, all three tables include the
Dept. number attribute.

Data Table 1: Project Table

Project

Description

Dept. number

155

Payroll

257

498

Widgets

&32

Sales manual

Data Table 2: Department Table

Dept.

Dept. name

Manager 55M

257

Accounting

005-10-6321

&32

Manufacturing

24%9-77-1001

Data Table 3: Manager Table

Marketing

098-40-1370

S5H

Last name

First name

Hire date

Dept. number

D05-10-6321

Johns

Francing

10-07-2013

257

SE9-T7-1001

Buckley

Bill

02-17-1995

632

098-40-1370

Ficke

Steven

01-05-2001




Manipulating Data

Diata Table 1: Project Tabla
Project number| Description | Dept. numbear

155 Payrall 257

e SELECTING: eliminating rows
according to certain criteria

* PROJECTING: eliminating

columns in a table Lmlﬁung‘data tables to answer
an inquiry

Widgets 432

Saleggnanual 578

Data Table 2: Department Table

Dept. number | Dept. name | Manager 55N

257 ACcounting 05-10-8321
. . o find the name and hire date of
i JOI N I NG. Comblnlng tWO Or the manager mrking on the sales £32 Manufacturing | 547-T77-1001
manual project, the president needs 578 Marketing || 098-40-1370
more tables proje p
three tables: Project, Department;
i LI N KI NG: COmbInlng tWO OI" E.md MELHE[QET. he PTS IjEEIZ'.rIFI— Diata Table 3: Manager Table
tion (Sales manual) leads to :
more tables th rough common the department number (598) in the SSN Last name First name Hire date | Dept. number
. F'TD]EET table. which leads to the 005-10-6321 Johns Francine 10-07-2013 57
data attributes to form a new | oy mumber e | o T I

table with only the unique (098-40-1370) in the Department
H table, which leads to th '
data attrlbuteS abe, wnich leads o the manager s mtt‘j

last name (Fiske) and hire date
(01-05-2001) in the Manager table.

| o98-40-1370

Fiska Stawen | 01-05-2001 598




Give an example of a table contained in
your database.

Illustrate entities, attributes, data items

and primary keys in this table (similar to
Fig 5.2).
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D * Data model: a diagram of data entities and their
ata relationships

" —> ENTERPRISE DATA MODELING: data modeling done at
M O d € | 18 g the level of the entire enterprise

i
f,-" The enterprise

N
/' ~

Enables capture of business opportunities
Increases business effectiveness
Reduces costs

Systems and data \

Supports

Supports

Enables simpler system interfaces
Reduces data redundancy
Ensures compatible data

| FIGURESS
Enterprise data model

I'he enterprise data model provides . Data model
a roadmap for building database N
and information systems. :




Data Modeling:
Entity-relationship
(ER) diagrams

* Use of basic graphical symbols
 WATCH VIDEO

Salesperson

Customer

FIGURESS |
Entity-relationship (ER)

) Includes Vi Line Specifies
diagram for a customer order Orders <  items Product
database

Development of ER diagrams helps
ensure that the logical structure of

application programs is consistent _
with the data relationships in the Invoice
database.

Generates



https://www.youtube.com/watch?v=QpdhBUYk7Kk

Draw an entity-relationship diagram of

your database.

Include all entities and relationships
between them (similar to Fig 5.6).

v"'



Data
Cleansing

Tradeoff of cost versus

dccuracy

I'he cost of performing data cleans-
ing to achieve 100 percent database
accuracy can be prohibitively
e¥pensive.

Cost

120

100 »

a0

&0 » |

+»
40
&
&
20 &
* 1
0& [ ] * * Y
0% 20% 40% H0%: 80% 100%

Accuracy

DATA CLEANSING (data cleaning or data scrubbing): the process
of detecting and then correcting or deleting incomplete,
incorrect, inaccurate, irrelevant records that reside in a database



SQL: a special-purpose programming language for accessing and
SQL manipulating data stored in a relational database

1986: SQL was adopted by ANSI as the standard query

D a ta b a S e S language for relational databases

TABLE 5.1 Examples of SQL commands

SQL Command Description

SELECT ClientName, This query displays clients (ClientName) and the amount they owe the company (Debt) from
Debt FROM Client a database table called Client; the query would only display clients who owe the company
WHERE Debt = 1000 more than $1,000 (WHERE Debt > 1000).

SELECT ClientName, This command is an example of a join command that combines data from two tables: the
ClientNum, OrderNum Client table and the Order table (FROM Client, Order). The command creates a new table
FROM Client, Order with the client name, client number, and order number (SELECT ClientName, ClientNum,
WHERE Client.Client- OrderNum). Both tables include the client number, which allows them to be joined.

Num=0Order ClientNum This ability is indicated in the WHERE clause, which states that the client number in the
Client table is the same as (equal to) the client number in the Order table (WHERE Client.
ClientNum=0Order.Client Num).

GRANT INSERT ON This command is an example of a security command. It allows Bob Guthrie to insert new
Client to Guthrie values or rows into the Client table.



NoSQL
database

Key Value
Name —[ Jos The Boss ]
4 ap,
Birthday 11-12-1985
. v
7 ™
Hobbies archery,
| conquering the world

Provides a means to store and retrieve data that is modeled
using some means other than the simple two-dimensional
tabular relations used in relational databases:

* key-value stores

e graph database

* column-oriented database
* document database

T {

Reader Table
Row Column Name
Key

Article Table
Author Table
Relational Dtabase approach

Key Key Key

proach—

Value Value Value

r nl 1Hnmn N amea save documents as a single entity

Whereas relational databases chop up data, Document stores 5
1

Restaurant

Locatedin({address,...,...)




Data Warehouses, Data Marts, and Data Lakes

Data warehouse: a large database that collects
business information from many sources in the
enterprise in support of management decision
making

ETL process: Extract, Transform, and Load

* Data mart: a subset of a data
warehouse

» Data lake: takes a “store everything”

approach to big data, saving all the S
.. | FIGURES23 |
data in its raw and unaltered form Elements of a data warehouse

A data warehouse can help
managers and executives relate
information in innovative ways to
rmake better decisions.

-
-
==
databases G g

fas g@ Q G

Spreadsheets Q @

End-user access

Transform and
load
Process

Data
warehousg

Query and
analysis tools



Database as
a Service

(DaaS)

The database is stored on a service provider’s
servers (database administration is handled by
the service provider)

The database is accessed by the client over a
network, typically the Internet

Example: Amazon Relational Database Service
(Amazon RDS)



Group exercises

Forme groups and Let every group
focus on resolving one case

Vehicle Theft : o
Database Weather Data

Telefonica Brasil
(p. 228)




Homework

READ TEXTBOOK CHAPTER 6 TEST YOUR KNOWLEDGE FROM PREVIOUS LECTURES
ON A RANDOM CASE STUDY FROM THE TEXTBOOK



