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LEARNING OBJECTIVES

Recognize the importance of data, issues involved in
managing data and their lifecycle.

Describe the sources of data and explain how data are
collected.

Explain the advantages of the database approach.
Work with Relational Databases

Explain the operation of data warehousing and its role in
decision support.

Define knowledge, and describe different types of
knowledge.

Managing Data

Difficulties in Managing Data




Data Hierarchy

Bit
Byte
Field

is a group of logically related characters (e.g., a word, small
group of words, or identification number).

Record

is a group of logically related fields (e.g., student in a
university database)

File (or table)
is a group of logically related records.
Database

is a group of logically related files.

Hierarchy of Data for a
Computer-Based File

| File |

Traditional File based Approach

Data Storage
Bits, bytes, fields, records, files
File Organizations
Sequential Access (SAM)
Data records retrieved in the same order of physical storage
Indexed Sequential Access (ISAM)
Uses index of key fields to locate individual records

Separate index file lists the key values and data storage
location

Random Access

Mathematical algorithm indicates storage location based on
the key field




Traditional File-Based Approach

Drawbacks

Application/Data
Independence:
Any change in the
data will need a
change in the
programs

Redundancy
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Application
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A database Data Elles Programs
management
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database and
various application
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Centralized, Shared
Access
Consistent Data

A database is a collection of data
accessed and utilized by many
different applications.

Database Approach

Make data a centralized resource, used by
multiple applications

One set of basic access programs

Manage access to data

Provide metadata and query language to ease
access

Design data structure once, reuse it
Controlled (Vs. no) redundancy
Easy to establish relationships among data--
natural correspondence between real world
and data world




The Database Approach

Database management system (DBMS)
provides all users with access to all the data.
DBMSs minimize the following problems:
Data redundancy
The same data are stored in many places.
Data isolation

Applications cannot access data associated with
other applications.

Data inconsistency
Various copies of the data do not agree.

Database Approach (continued)

DBMSs maximize the following issues:

Data security
Keeping the organization’s data safe from theft,
modification, and/or destruction.

Data integrity
Data must meet constraints (e.g., student grade
point averages cannot be negative).

Data independence
Applications and data are independent of one
another. Applications and data are not linked to
each other, meaning that applications are able to
access the same data.

Database Management Systems
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Database Management Systems

Database management system (DBMS)

is a set of programs that provide users with tools to add,
delete, access, and analyze data stored in one location.
Relational database model
is based on the concept of two-dimensional tables.
Structured Query Language (SQL)
allows users to perform complicated searches by using
relatively simple statements or keywords.+
Query by Example (QBE)
allows users to fill out a grid or template to construct a
sample or description of the data he or she wants.

Designing the Database

Data model
is a diagram that represents the entities in the database and
their relationships.
Entity
is a person, place, thing, or event about which information is
maintained. A record generally describes an entity.
Attribute
is a particular characteristic or quality of a particular entity.
Primary key
key is a field that uniquely identifies a record.
Secondary keys
are other field that have some identifying information but
typically do not identify the record with complete uniqueness.

Relational model--introduction

Basic structure: the "relation”

Informally, a relation is a two-dimensional table.

{?](.)WS correspond to individual "things" or individual relationships between
ings

Columns correspond to attributes which take on atomic values
Any table can be related to a different table through common data
elements
It's WYSIWYG: all data access paths are shown in the collection of
relations making up the database
Some combination of the attributes serves as a unique identifier
(primary key) for the rows

No duplicate rows
Rows unordered: no top-to-bottom order implied
Columns unordered: no left-to-right order implied
Example:

Microsoft Access, ORACLE




Example

SALARY |COURSE [COMP (DEPT [COURSE
DATE |MGR |DURATION

i 42,000[SPSS 6/19/93| 9002 Days
100|Margaret Simpson|Mktg 42,000[Surveys | 10/7/03] 900[3 Days
140|Alan Beton Acctg 39,000{Tax Acc 12/8/94| 910|2 Days
110|Chris Lucero |IS 41,500|{C++ 4/22/94| 920|5 Days
110|Chris Lucero 5] 41,500[SPSS 5/7/95| 920|2 Days
190|Lorenzo Davis Finance 38,000(Investing | 1/12/95] 930[1 Day
150[Susan Martin Mktg 38,500/SPSS 6/19/95| 900|2 Days
150[|Susan Martin Mktg 38,500/TQM 8/12/9j 900[1 Day

Keys

Primary Key: set of attributes in a relation
which %ave i)een selected as record
identifiers.

Must be uniquely valued

No part may be "null"

No subset of the attributes may be unique
How to select a primary key?

Foreign Key:
Attribute in one relation which is the primary key of
some other relation.

Foreign keys can be null
Provide the linkage between relations
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Example
EMPID |NAME |DEPT SALARY |[COURSE |COMP |DEPT [COURSE
DATE [MGR |DURATION

100|Margaret Simpson|Mktg 42,000|SPSS 6/19/93| 900|2 Days
100|Margaret Simpson| Mkt 42,000{Surveys 10/7/93| 900|3 Days
140|Alan Beton Acctg 39,000(Tax Acc | 12/8/94| 910|2 Days
110|Chris Lucero 1S 41,500{C++ 4/22/94| 9205 Days
110|Chris Lucero 5] 41,500[SPSS 5/7/95| 920|2 Days
190|Lorenzo Davis Finance 38,000(Investing 1/12/5% 930[1 Day.
150|Susan Martin Mktg 38,500/SPSS 6/19/95| 900|2 Days

——150|Susan Martin Mktg 38,500[TQM 8/12/95| 900[1 Day




Anomalies from Poor Design

Insertion Anomaly

inability to insert a piece of information about an object without
having to add spurious information about something else

e.g. Add a new employee

Deletion Anomaly

The loss of a piece of information about one object when a
piece of information about a different object is deleted
E.g. Delete course information on Tax Acc

Modification Anomaly
A need to change the same piece of information multiple times
E.g. Margaret gets salary increase

Improving database Design
Normalization

Modified Design

COURSE [COURSE

DURATION EMPID ‘NAME DEPT [SALARY 3::;::
SPSS |2 Days 100|Margaret Sii 42,000/ 900]
Surveys |3 Days 140|Alan Beton Acctg 39,000] 910
TaxAcc |2Days | 110|Chris Lucero IS 41,500] 920
C+ 5 Days 190|Lorenzo Davis tﬁnance 38,000] 930)
Investing |1 Day 150[Susan Martin MKty 38,500] 900
Tam 1 Day

EMPID |COURSE |[COMP
DATE
100/SPSS 6/19/93
100|Surveys 10/7/93
140|Tax Acc | 12/8/94]

110[C++ 4122194
110/SPSS 5/7/95
190|Investing | 1/12/95|
150{SPSS | 6/19/95] st
150Tam 8/12/95

Further Simplification

— T EMPID|NAVE [DEPT [sALARY

MGR 100 ret SimpsonJMg 42,000
Mktg 900) 140|Alan Beton Acctg 39,000
Acctg | 910) 110/Chris Lucero __[IS 41,500
IS 920 190|Lorenzo Davis __|Finance| 38,000
Finance] 930) 150/Susan Martin | Mkig 38,500




Normalization

Normalization is a method for analyzing and
reducing a relational database to its most
streamlined form for:

Minimum redundancy
Maximum data integrity
Best processing performance

Normalized data is when attributes in the
table depend only on the primary key.

Non-Normalized Relation
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| Supplier Name [Supplier Addres|Order Dal
AAA Automotive 123 Main SU__|1/15/06
AAA Automotive 123 Main St 1/15/06
NAPA 178 Green Ave. 11505
AAA Automotive 123 Main St.__|1/15/06
Windshisld 550 |19 |All About Glass | 145 Highway 1 |1/31/06
‘Windshield Wip|25 |17 | NAPA 178 Green Ave |1/31/06
Hood 22515 | AAA Automotive| 123 Main St 1731106
Roof panal _|650 |15 | AAA Automotive 123 Main St __|1/31/06
Lot side panel | 150 |15 | AAA Automotive 123 Main St__|1/31/06
Right sids pans 150 |15 | AAA Automotive 123 Main S| 173106
Radialties _[175 |21 |Twe World | 153 Highway 1 |22206.
Chrome Hubcar|225 |29 | Chroms Center |197 Beulah Ave 22206
Gascap |50 |17 |NAPA 178 Green Ave | 2205 19 Mall Or
Trunk id {450 |15 | AAA Automotive 123 Main St__| 269106 92 Star C1.
2395 |Rear windshield 550 |19 |All About Glass |145 Highway 1 |29/06 92 Star Ct.
Tail Light 17 |NAPA 178 Green Ave | 2905 92 Star ct.
2497 |Rear bumper |495 |15 | AAA Automotive 123 Main St__| 29106 92 Star C1.

Recod (1) < [ 1 00108 of 18

Normalizing the Database (part A)

Type a question for b

Delivry Date
216

Supplic: Tobl S—
[ Supplr Numbe] Suppler Name| Supper Aded Table B
DE WA Automol 123 Main St
[ 175 Graen Ave B Tsmih 1 Wingst
Al About Glass 145 Highway 1 SPags 10FithAw
TieWold 153 Hghway 1 Rcor  faMalD
Chrome Center 197 Beulah Ave T Canr 92 Star Ct.

Record (1) [T I0TBR o 4




Normalizing the Database (part B)

Chrome Hubcag 225
Front Windshis! 550
Gas cap

Gl
Head Light
Hood

Left side pane!
Radaltire

Rear bumper 435
Rear windshield 550
Right side pane 150
Roofpanel 650
Tai Light

Trunk ld___|
‘Windshisld Wip 25

Normalization Produces Order

s Tods Wedow =
PSRN TR |

Multiple parts can Each part can
be contained in be ordered -

an order. multiple times.

customer

Which parts are
supplied by which
supplier.

Entity-Relationship Modeling

Database designers plan the database
design in a process called entity-
relationship (ER) modeling.
ER diagrams consists of entities, attributes
and relationships.
Entity classes
are groups of entities of a certain type.
Instance
the representation of a particular entity.
Identifiers
attributes that are unique to that entity instance.




Entity-Relationship Diagram Model

A student can_have
only 1 parking permit

A parking permit can
have only 1 student

A student can have
any courses

A class can have

Aclass can have
— only 1 professor

Key for Figure 44

A professor can have
many classes ()

’ e
Professor

Student Database Example

Major
Finance.
Accounting
03B S
(021796679 Economics.
iiguez 335775124 Marketing
408.99.6798 Operations Man
Ben Jones _|42269.0011

Data Warehousing

Data warehouse

is a repository of historical data organized by
subject to support decision makers in the
organization.

Data warehouses are organized by business
dimension or subject.

Data warehouses are multidimensional.

A Data Cube

10



Data Warehousing (continued)

Data warehouses are historical.
data warehouses can be used for identifying
trends, forecasting, and making comparisons
over time.

Data warehouses use online analytical

processing (OLAP)

involves the analysis of accumulated data by
end users

Data Warchouse Framework & Views

Business Intelligence

Data
Access

Custom-Built
Applications
(4GL languages)

Web
rowser

E
Warehouse

Marketing Felational

uery Tools

Oprational

Systems/Data Fnancs
Relational Databases

(a) 2003 (b) 2004 (c) 2005

Product Region Sales Product Region Sales Product Region Sales
Nuts East 50 Nuts East 60 Nuts East 70
Nuts West 60 Nuts ‘West 70 Nuts ‘West 80
Nuts Central 100 Nuts. Central 110 Nuts Central 120
Screws East 40 Screws East 50 Screws East 60
Screws West 70 Screws West 80 Screws West 90
Screws Central 80 Screws Central 90 Screws Central 100
Bolts East 90 Bolts East 100 Bolts East 110
Bolts West 120 Bolts ‘West 130 Bolts. West 140
Bolts Central 140 Bolts. Central 150 Bolts. Central 160
Washers East 20 Washers East 30 Washers East 40
Washers West 10 Washers West 20 Washers West 30
Washers Central 30 Washers Central 40 Washers Central 50
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Benefits of Data Warehousing

End users can access data quickly and easily
via Web browsers because they are located
in one place.

End users can conduct extensive analysis
with data in ways that may not have been
possible before.

End users have a consolidated view of
organizational data.

Data Marts

A data mart is a small data warehouse,
designed for the end-user needs in a
strategic business unit (SBU) or a
department.

4.5 Data Governance

Data governance
is an approach to managing data and
information across an entire organization.
Master data management
is a method that organizations use in data
governance.
Master data
are a set of core data that span all enterprise
information systems.

12



Data Governance (continued)

Executive Management

IT Governance

D:
Havemance ata Governance

Management

Data Governance (continued)

Strategic
IT Governance

Data Governance

—

Local
DQ

Tactical

Knowledge Management

Knowledge management (KM)
is a process that helps organizations
manipulate important knowledge that is part
of the organization’s memory, usually in an
unstructured format.

Knowledge
that is contextual, relevant, and actionable.
Intellectual capital (or intellectual assets)

e

Cne
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Knowledge Management (continued)

Explicit Knowledge
(above the waterline)
objective, rational, technical knowledge
that has been documented.
Examples: policies, procedural guides,
reports, products, strategies, goals, core
competencies

Tacit Knowledge
—— (below the waterline)

cumulative store of subjective or
experiential learning.

Examples: experiences, insights,
expertise, know-how, trade secrets,
understanding,

skill sets, and learning

Knowledge Management (continued)

Knowledge management systems (KMSs)
systems refer to the use of information
technologies to systematize, enhance, and
expedite intrafirm and interfirm knowledge
management.

Best practices

are the most effective and e
— doing things.

Knowledge Management System Cycle

Create knowledge
Capture knowledge
Refine knowledge
Store knowledge
Manage knowledge
Disseminate knowledge

14



Knowledge Management System Cycle

Create
[
Manage

Store

Stocks Database
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