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Module 2
Introduction to Databases and DBMSs

Lesson 1: Database Characteristics




I ]
Lesson Objectives

« Define basic terminology and database characteristics
* Provide an example of a databases
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Motivation

« Databases crucial for daily operations and decision
making in organizations

« Database management technology
— Major part of software industry
— Revolutionary evolvement over 40 years
— Foundation for management of long term memory of
organizations

 Vibrant field with employment opportunities
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Initial Vocabulary

« Data: raw facts about things and events

 Information: transformed data that has value for decision
making

« Essential to organize data for retrieval and maintenance
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Database Characteristics
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University Database

Registration

Grade
Recording
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— T
— @@
Entities:
students, faculty, courses,
offerings, enrollments
Relationships:
faculty teach offerings,
students enroll in
offerings, offerings made
of courses, ...

p/

University Database

Faculty
Assignment

Course

| Scheduling
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University Database (ERD)

Student Offering Faculty
StdNo OfferNo FacNo
StdClass OffLocation ~ pPO-—Teaches——OHFacSalary O
StdMajor OffTime O FacRank
StdGPA HaS FacHireDate
1= - : % S .
— e upervises
Accepts
Registers J@ Course
74 Y
____~|Enroliment CourseNo
EnrGrade CrsDesc
CrsUnits
AN /
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Summary

« Databases and database technology vital to modern
organizations

« Database technology supports daily operations and
decision making

 Emphasize structured data

 Essential characteristics of shared, inter-related, and
persistent
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Module 2
Introduction to Databases and DBMSs

Lesson 2. Organizational Roles
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Lesson Objectives

« Discuss organizational roles in functional areas and
information technology departments

« Think about your career interest especially your potential
roles in information technology departments
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Water Utility Database

Billing

Meter

~ =

Entities:

customers, meters, bills,
payments, meter readings
Relationships :

bills sent to customers,
customers make payments,

Reading

LT Business School

customers use meters, ...

Payment
Processing

Service Start/
Stop
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Organizational Roles

Organizational

Area

Functional Information
Departments Technology

Data

Indirect Parametric Power Specialists

Developer Management
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Database Specialists

« Database administrator (DBA)

— More technical
— DBMS specific skills

 Data administrator
— Less technical
— Planning role
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Summary

« Databases and database technology vital to modern
organizations

« Database technology supports daily operations and
decision making

* Active working with database technology as developer,
data specialist, or power user

« Many opportunities to work with databases
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Module 2
Introduction to Databases and DBMSs

Lesson 3: DBMS Overview and Database Definition
Feature
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Lesson Objectives
* Define DBMS

« Explain DBMS product variations

 Discuss the essential difference between a DBMS and
desktop software
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Database Management System (DBMS)

» Collection of components that support data acquisition,
dissemination, storage, maintenance, retrieval, and
formatting

* Product variations
— Enterprise DBMSs
— Desktop DBMSs
— Embedded DBMSs

« Major part of information technology infrastructure
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Database Definition Feature

« Define database before populating and using a database

« Tables and relationships
« SQL CREATE TABLE statement
» Graphical tools
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Oracle Relational Diagram

FACULTY
COURSE P " FACNO
F * COURSEMNO " FACFIRSTNAME
" CREDESC " FACLASTMAME
CREUNITS * FACCITY
i " FACSTATE
" FACZIPCODE
FACRANK
————————— —™ FACHIREDATE
| FACSALARY
I F FACSUPERVISOR
I FACDEPT
' ¥
e 4
I
I
|
|
7 A
OFFERING STUDENT
P * OFFERNO F " STDNO
F " COURSENO " STOFIRSTNAME
" OFFTERM " STDLASTNAME
" OFFYEAR * STDCITY
OFFLOCATION * STDSTATE
OFFTIME = STRZIP
F FACNO STDMAJOR
OFFDAYS STDCLASS
F 3 STDGPA
Fy
EMROLLMENT
PF* OFFERND
PF* STDNO
ENRGRADE

“ Business School

LINIVERS TY OF COI ORANDG DENVER

Information Systems Program

19



I ]
Microsoft Access Database Diagram

3‘:%,I Relationships = = 3 i
rs
student =
T stdNo d
stdFirstMame faculty
StdLastName [ ¥ Fachio
StdCity FacFirsthame
StdState enrallment FaclasthName
StdMajor % OfferNo FacCity
stdClass L % stdMo FacState
StdGPA EnrGrade FacDept faculty 1
StdZip FacRank L[ ¥ FaNo
FacSalary FacFirsthame
offering FacSupervisor FaclastName
¥ OfferNo FacHireDate FacCity
CourseNo FacZipCode FacState
OffTerm FacDept
course Offvear FacRank
Tables % ¥ CourseNo ggio,::mn :Ez:l:?misor
CrsDesc ool :
CrsUnits FacMo R FacH_lreDate
OffDays FacZipCode
w
AL | 4
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Summary

« Database technology supports daily operations and
decision making

« Define database before using it
* Nonprocedural access is a crucial feature
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Module 2
Introduction to Databases and DBMSs

Lesson 4: Non-Procedural Access
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Lesson Objectives

* Discuss the importance of non-procedural access

« Explain the link between the five types of application
development tools and nonprocedural access
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Nonprocedural Database Access

Query: request for data to answer a question

Indicate what parts of database to retrieve not the
procedural details

Improve productivity and improve accessibility
SQL SELECT statement and graphical tools
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SELECT Statement Execution

PEO-BE B &YW dE
Worksheet Query Builder

=l SELECT OfferMo, CourseNo, FacFiratWame, Faclastlame
FROM Offering INNER JOIN Faculty
O Faculty.FaclNo = Offering.FacHo

WHERE OQOffTerm = '"FALLL' AND OffYear = 2014
AND FacRank

"A55T' AND CourseNo LIEE '"IS5%";

F .
g Script Output = D' Query Result

W 5, ) Bk 5oL | Al Rows Fetched: 2in 0.009 seconds

{t OFFERNO |{} COURSENO |{} FACFIRSTNAME |{} FACLASTNAME

1 1234 I5320 LECHLRD WINCE
2 4321 I5320 LECHLRD WINCE
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Graphical Tool for Nonprocedural Access

£ Chptl-Figure? o B8R :
enrollment student ;
7 Offerllo L% stdno
% stdMo 2/_ StdFirsthame H Table
EnrGrade StdLastMame
StdCity
Stdstate : :
. StdFirstName|StdLastName| StdCity |OfferNo|EnrGrade
stdMajor Result columns l l l y | l |
Relati hi StdClass MARIAH DODGE SEATTLE 1234 3.8
e stacen BOB NORBERT BOTHELL 5679 37
P v ROBERTO MORALES SEATTLE 5679 3.8
. 4 MARIAH DODGE SEATTLE 6666 3.6
Field: | StdFirstMame [=] StdLastMame StdCity Offerio EnrGrade = LUKE BRAZZI SEATTLE rr 3.7
Table: |student student student enrallment enrollment —~ WILLIAM PILGRIM BOTHELL 9876 4
Saork:
Show:
Criteria: *3.5
aor
4 »
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Sample Data Entry Form

| Faculty Assignment Form — d oy
P | Faculy No 158765432
First Mame ILEEIN.E-.FID Last Mame:: WINCE
Department IMS
Assignments
Faculty No « |Offer Mo. »  Course Mo. - | Units » Term - Year - | Location - | Days - | Stat Time -
(098765432 1234/15320 4 FALL 2016 BLM302 MV 10:30 AM
(098765432 3333 15320 4/ SPRING 2017 BLM214 MW g:30 AM
098765432 |~ 4321 15320 4 FALL 2016 BLM214 TTH 330 PM
Record: M 4 |30f3 H Mo Filter | |Search
Record: M 1of b LA Mo Filter ||Search

“ Business School
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Sample Report

Faculty Work Load Report for the 2016-2017 Academic Year

Deparmment Nome Term OfFer Uniz Limit Enrollment Percemt Low
Number Fudl Enrgliment
FIN
JULIA MILLS
WINTER 573 4 20 1 500% bl
Summary for term "= WINTER [T getall recand)
Sum 4 1
Aveg 500%
Summaryfor JULTA MILLS
Sum 4 1
Ave 500%
Summary frdepardment’= FIN [T detall moond)
Sum 4 1
Ave 500%
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Procedural Language Interface

« Combine procedural language with nonprocedural
access

 Why
— Batch processing

— Customization (especially for ecommerce) and automation
— Performance improvement

29
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Summary

« Database technology vital to modern organizations
* Crucial DBMS feature: nonprocedural access

* Query language, visual tool, form tool, report tool, and
embedding

« Fundamental skill: query formulation

30
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Module 2
Introduction to Databases and DBMSs

Lesson 5: Transaction Processing Overview
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Lesson Objectives

* Provide an example of a transaction that you use

 Briefly explain key characteristics of database
transactions

« Explain the word “transparency” for transaction
processing services

32
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Transaction Definition

Supports daily operations of an organization
Collection of database operations
Reliably and efficiently processed as one unit of work

No lost data

— Interference among multiple users
— Failures
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Airline Transaction Example

START TRANSACTION
Display greeting
Get reservation preferences from user
SELECT departure and return flight records
If reservation 1s acceptable then
UPDATE seats remaining of departure flight record
UPDATE seats remaining of return flight record
INSERT reservation record
Print ticket if requested
End If
On Error: ROLLBACK
COMMIT

34
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ATM Transaction Example

START TRANSACTION
Display greeting
Get account number, pin, type, and amount
SELECT account number, type, and balance
If balance 1s sufficient then
UPDATE account by posting debit
UPDATE account by posting debit
INSERT history record
Display message and dispense cash
Print receipt if requested
End If
On Error: ROLLBACK
COMMIT
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Transaction Processing

« Reliable and efficient processing of transactions
— Control simultaneous users
— Recover from failures
 Internal features for enterprise DBMSs
— Concurrency control manager
— Recovery manager
— Transparent services for application developers

36
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Summary

e Supports daily operations
« Evolution over 50 years
« Key technology behind growth of electronic commerce
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Module 2
Introduction to Databases and DBMSs

Lesson 6: Overview of Data Warehouse Processing
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Lesson Objectives

 List three levels of decision making and at least one
decision on each level

 Define data warehouse

« Explain at least one characteristic different for transaction
processing versus business intelligence processing

39
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Decision Making Hierarchy

Decision making hierarchy Typical decisions

A Identify new
(strategic) markets, choose
/ o \ {Ehnokecsitiypliers,
(tactical) forecast sales
/ Lower \ Resolve order
(operational)

delays, schedule
employees

40
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Database Support

Decision making hierarchy

Top
(strategic)

Middle
(tactical)

Lower
(operational)

L Business School

4 LINIVERS TY OF COI ORANDG DENVER

Database support

External data sources and
summarized, tactical databases

Integrated operational
databases

f

Individual operational
databases

O

Operational databases
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Data Warehouse Characteristics

« Essential part of infrastructure for business intelligence

* Logically centralized repository for decision making
— Populated from operational databases and external data sources
— Integrated and transformed data
— Optimized for reporting
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Comparison of Environments

e Transaction processing
— Primary data in operational databases

— Large volumes of transactions with relatively small amounts of
data per transaction

— Some reporting requirements for operations
* Business intelligence processing
— Secondary data from operational databases
— Substantial processing for transformations and integration
— Large volumes of data for reporting

43
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Summary

« Data warehouse processing supports tactical and
strategic decision making

* Business intelligence processing evolution since mid
1990s

« Different DBMS features for business intelligence support

44
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Module 2
Introduction to Databases and DBMSs

Lesson 7: DBMS Technology Evolution




Lesson Objectives

* Appreciate the advances in database technology and the
contribution of database technology to modern society

 List the major periods of database technology evolution
and one advancement in each period

46
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DBMS Product Generations

s 3rd

Generation
(1980s)
sznd * Relational with
Generation non-
(1970s) procedural
access
°1st * Navigational
Generatio
n (1960s)

* File oriented

%[ Business School

4th
Generation
(1990s+)

* Object-
oriented,
NoSQL
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Recent Database Technology Developments

* Business intelligence processing
— Data integration
— Storage/retrieval of summary data

« Cloud computing
— No fixed costs of ownership
— Data and software

« Optimization for big data demands

— Demands from smart phones, automotive technology, RFID tags,
digitized media
— NoSQL: simplified models for high performance
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DBMS Marketplace

* Enterprise DBMS

— Oracle: dominates in Unix; strong in Windows
— SQL Server: strong in Windows

— DB2: strong in MVS and VM environments

— Teradata: usage as a data warehouse platform
— Amazon Web Services

— SAP Sybase: possible challenge to Oracle

— Significant open source DBMSs: MySQL, PostgreSQL,
MongoDB, MariaDB, SQLite, Cassandra

— Cloud-based and NoSQL.: rapidly evolving
* Desktop DBMS

— Access: dominates
— LibreOffice Base, Open Office Base, FileMaker Pro
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Summary

« Databases and database technology vital to modern
organizations

 Remarkable product evolution
« Competitive industry with lots of continuing innovation
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