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Database Systems

Instructor: George Tsiknis

Textbook: Database ManagementSystems by Raghu Ramakrishnan
&

G. Tsiknis; Based on Ramakrishnan & Gehrke, DB Management
Systems

Transparencies are based on the above textbook

Unit 1

Introduction

Text: Chapter 1

Explain what a Database is

Ex lain what a database mana ement s stem DBMS is List benefits
that result from the usage of a DBMS

Describe the basic structure of a DBMS

Also

tell you what the course is about

G. Tsiknis; Based on Ramakrishnan & Gehrke, DB Management
Systems

tell you what to expect out of the course
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Dealin with Lar e Data

Suppose we are building a system to store the informationper a n
ng o e un vers y us ng w a we now, .e. ava.

What do we need to do?

Write programs to access and update the data (a lot of them)

Make sure that u dates dont mess thin s u .

Provide different views and access on the data to differentusers
(registrar versus students)

A lot of

Need to write programs to deal with crashes.

Alternatively:

work!

.

Unit 1:Intro 3

What is a database?

A database is an organized collection of related data,usuall
stored on disk. It is t icall :

important, online

shared

well-designed

variable size

A DB typically models some real-world enterprise

Entities (e.g., students, courses)

Unit 1:Intro 4

. .,
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What is a DBMS?

A Database Management System (DBMS)is abunch of software
designed to store and manage

databases. It is used to: define modif and uer a database

provide control access

allow concurrent access

provide backup and recovery from crashes

Provides a uniform data administration/maintenance

o provides centralized control and easy data management

o reduces application development time/effort.

etc.

Unit 1:Intro 5

OK, We have to do much less now, but

How o we esi n such lar e s stems?

We do it in stages and we use different models to represente n o
a eac s age:

1. First we model the real world concepts using some highlevel
models called conce tual models

2. Then we translate the world model into a database

model (called logical data model) that the databasesys em un ers
an s

3. We make this data model as efficient as possibleo timization
sta e

4. Design the code to query and maintain the data

5. Write the code for the application we want to develop.

In this course well look at all of these .

Unit 1:Intro 6
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once tual Data Mo els

Also called semantic data models

the initial stage.

Well use the most popular: Entity-Relationship model (ER)

Unit 1:Intro 7

Lo ical Data Mo els

A major purpose of a DB system is to provide an abstract

Data model : a collection of tools for describing data , data
relationships, semantics, constraints

Well use the relational model : most widely used model

toda . Main concept: relation, basically a table with rows and
columns.

Relations represent everything

Other models: object-oriented model

Unit 1:Intro 8

semi-structured data models

older models: network model and hierarchical model
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An Exam le of a Relational Data ase

student

92001200 Smith G. 1234 W. 12th Ave, Van. CPSC 85

93001250 Chan J. 2556 Fraser St., Van. MATH 80

94001150 Campeau J. null null null

did num title credits

CPSC 124 Principles of CS I 3

CPSC 126 Principles of CS II 3

MATH 100 Calculus I 3

Unit 1:Intro 9

etc.

timizin the Data ase

Well learn how to find a design that

captures all the information we need to store

It is easy to maintain

Unit 1:Intro 10
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Desi nin ueries

Well mainly use Structured Query Language (SQL):

xamp e: n a e s u en s w o ave a eas

72% gpa:select name

from Student

where major=CPSC and

>=

A declarative lan ua e the uer rocessor fi ures outhow to answer
the query efficiently

Well also look at Relational Algebra and some Relational

Unit 1:Intro 11

reate an A lication

In the term project you will use

a programming language to write code for anapplication

data for the application

Well focus on Java & JDBCyou can also use C++ and ODBC

or HTML and PHP

In Addition :

Well discuss how a DBMS manages transactions andrecovers from
crashes

Unit 1:Intro 12
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ourse Learnin utcomes

At the end of the course you will be able to :

escr e ow re a ona a a ases s ore an re r eve n orma on

develop a database application that satisfies the needs of a
smallenterprise using the principles of relational database
design

express data queries using formal database languages like
relationalalgebra, tuple and domain relational calculus

express data queries using SQL

develop a complete data-centric application with transactions
anduser interface using Java, JDBC and a popular DBMS

explain how user programs interact with a database
managementsystem

how transactions are processed concurrently

how database systems recover from failures

Unit 1:Intro 13

ourse Activities

Youll learn the most by doing:

assigned reading before each lecture

in-class clicker exercises (lectures)

worked examples and reflective exercises in tutorials

-the design and implementation of a realistic
databaseapplication

Additional exercises posted on the web (on your own)

To encourage doing exercises, at least one question per,

exercise problemUnit 1:Intro 14
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Ex min i n n r in

Midterm (1 hour) :

Tuesday, October 25 during the lecture.

Final examination: December.

4% for the tutorial work

3% for the clicker questions

3% for the in-class group exercises

25% for the project/assignments

20% for a midterm exam and

45% for the final exam.

To pass the course, a student has to obtain a passingovera mar
an pass t e pro ect an na exam nat on.

Unit 1:Intro 15

ourse Resources CPSC 304 webpage:

http://www.ugrad.cs.ubc.ca/~cs304/2011W1/home.html all course
materials notes, tutorials, project, exercises, etc.

Vista: http://www.vista.ubc.ca Discussion lists & grades

Course staff: Instructor: George Tsiknis ([email protected])

o Office: CICSR 307o ce ours:

TAs:o Wei Sun, email: [email protected]

o mona a u ema : sra u cs.u c.ca

o Mahsa Imani emai: TBA

Book: Data Management Systems: Ramakrishnan and,

CHECK Course Info on the course webpageUnit 1:Intro 16
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Back to Data ases - DBM s

a e se s are goo or

Who are the main users of databases?

What is the basic structure of a DBMS?

Unit 1:Intro 17

Levels of Abstraction

Usually database systems allowusers o access e a a a
reeabstraction levels: Physical level: shows how data are

View 1 View 2 View 3

actually stored

Logical (or conceptual) level: showsdata using the systems data
model ( i.e.

Logical Level

, .

External (or View) level: describesdifferent part of the
database to differentusers

Physical Level

o for convenience, security, or otherreasons

o i.e. compare views of a bank database

Unit 1:Intro 18

, ,administrator
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chema an Instances

Similar to types and variables in programming languages

Schema the logical structure of the database

Physical schema: database structure at the physical level Lo
ical schema or Conce tual schema or ust Schema :

database structure at the logical level

Instance the actual content of the database at aarticular oint
in time Analogous to the value of a variable

Physical Data Independence the ability to modify the

Applications depend on the logical schema

Logical Data Independence Provided by the views

Unit 1:Intro 19

Ability to change the logical schema without changing
theapplications

Relational Exam le: Universit Database

Lo ical schema:

student(sid: integer, name: string, address: string,

major: string, gpa:float)

course ep: s r ng, num:s r ng, cre s : n eger

enrolled(sid:integer, dept: string, num:string,
grade:integer)

Ph sical schema will define: The type of file that store each
relations

The type of records for each file

, .

External Schema (View):

course_info(dept: string, num:string, enrollment:integer)

Unit 1:Intro 20
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An Instance of the niversit Data ase

student

92001200 Smith G. 1234 W. 12th Ave, Van. CPSC 85

93001250 Chan J. 2556 Fraser St., Van. MATH 80

94001150 Campeau J. null null null

did num title credits

CPSC 124 Principles of CS I 3

CPSC 126 Principles of CS II 3

MATH 100 Calculus I 3

Unit 1:Intro 21

etc.

Database Primar Users

End users (including senior mgmt)

DB application programmers

Webmasters

DB Administrator

ma n a ns concep ua , p ys ca an ex erna sc emas

o modifies the design, as reqts change; determines impact

handles security and authorization

handles backups and recoveries

checks database performance and performs necessary tuning

o indexes, reorganization, query analysis

Unit 1:Intro 22
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Structure of a DBMS

Query Parsing,and O timization

A typical DBMS has

a layeredarchitecture.

Query (Operator)Evaluator

This is one ofseveral possiblearchitectures; each

Files and Access MethodsTransaction

ecovery

Manasys em as s ownvariations.

Disk Space Management

&

Lock

ger

ger

Unit 1:Intro 23

DB

Summar

DBMS provide many benefits in maintaining & queryingarge a
ase s nc u ng

abstract representations of the data at different levels,

recovery from system crashes,

concurrent access, data integrity, and security

quick application development.

give you the knowledge of how a DB application works

train you as a database programmer

provide you with the early steps to become a DBA

404, on the other hand:

Unit 1:Intro 24

trains you more as a DBA
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