Announcements

Please Turn in Project 2D
Project 3 will be posted this afternoon

Unannounced Quiz 3

Please stow all papers, books, phones,
computers, pdas, efc.

Take out 1 sheet of paper, print your
name, student ID and section #

Unannounced Quiz 3

Answer all questions. In databases...
1. “Tuple” is the same as (a) row, (b) record,
(c) table, (d) attribute; list all that apply
2. “Field" is the same as (a) column, (b) row,
(c) attribute, (d) table; list all that apply
3. Give the five fundamental operations on
tables for relational databases

Thinking of Databases

Databases are organized on two
levels: ‘physical’ is how the data is
stored, ‘logical’ is how it's viewed

Avoiding Redundancy

Redundancy is bad because it can
lead to inconsistent data ... very bad!
* Keep only one copy of any data
... does that make it righte2?2

* Rather than repeating data, reference it in
the places where it is needed

- Keep data in its own table
- Save its key wherever it is needed

EERBERRHE Gero. oo vsna 1 oy |

Physical Database

Physical databases store data in the
“pbest” way -- no redundancy, ...

* Expect many tables of “simple” entities

¢ “Physical” means that the data is actually
stored on the disk -- contrast with logical DBs
that are “virtual tables”

* Physical databases are designed “for the
computer” not for the user

* The “physical schema” gives table
definitions and the relationships




Relationships

The table data entries are not just text
& numbers, but they have meaning
* Relationships spell out that meaning
Fﬁcqlty Student

[ Faculty —/ Student | LAdvisor
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Kinds of Relationships

One-to-One
| Faculty |
One-to-Many

Many-to-Many

/their meaning |

Logical Databases

Users want & need different information
« Different tasks require different information
« Different authority levels, e.g. need to know
» Customizing to users means everyone sees
exactly what they need to see
* A view is a user's customized database
* Views are virtual, built on-the-fly from the
physical database and not kept

¢ Data is always current
* Custom structure can be very adaptable

Queries

Queries are commands (using the 5
table operations) that create logical
database (views) from physical

Physical

Logical

s

Select(Project(+ - x))
Query

SQL

The structured query language is the
industry standard query language

“Structured” means the queries have a
standard form

Common clauses --
SELECT <fields desired> dject! ]
FROM <list of tables>
INNER JOIN <table> ON <conditions>
WHERE <criterion>

Sample Database

Define a university DB schema
* ER Diagram | Faculty —{ Student |
* Specifying a 1-to-many relationship

Faculty Student
Fac_ID 1 S_ID
FirstN FirstN
LastN LastN
Dept MajoriD
Hired ©4 Advisor

Key:Fac_ID Key:S_ID




Sample SQL Queries

Typical: SELECT<attribs>FROM<tables>
SELECT Student.FirstN, Student.LastN,
Student.MajorlD
FROM Student
WHERE Student.S_ID= 0206125;

SELECT Student.FirstN, Student.LastN
FROM Student
WHERE MajoriD=14;

Join Example

Find the students of a given professor
SELECT Student.FirstN, Student.LastN,
Faculty.LastN
FROM Student INNER JOIN Faculty
ON Student.Advisor = Faculty.Fac_ID

* Noftice that selection comes from the
combined (by Inner Join) table

DB Design Paradigm

Guidelines for good databases:
* Build physical DB to avoid redundancy, etc
¢ Each physical table represents 1 entity
* Expect that no physical table gives any
user their exact view
« To build view, build a query that ...
Joins tables together into a ‘super’ table

Trims out only the i’rems the user wants
muu um‘u

Project 3: SLAMA

Design DB to support a small mythical

WA town's police department ...

* “San Lucas Arrest Monitoring Application”

* The DB keeps track of suspects, police, and
arrests. [t monitors the blood alcohol and
drug testing process while protecting the
privacy of the citizens

« You will create the DB in MS Access,
including tables, queries, forms and reports

Defining Tables

The physical database is a collection
of (3-4) tables

Field Name. Data Type
0} Autobumber urique idertification number For suspects
Text suspect's First name
Text suspect’s middle name(s)
Text suspert’s last name:
Text <ingle character field M or F for male or female
Date/Time birthdate
Text street address up to city

Text ity
Text b letter state]province code; sx=not north

Text postal code

Field Properties

Filling Tables

Things are slow in San Lucas, so you
will have fo generate data
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Defining Queries

The logical database (views) remove
data from tables for users

528 qryBool lect Query

SELECT [tblAvrest].[arr 1D, [HOfficer] [Fr=c] A5 thiOficer fFrst, [(OMear] (ol A5 &
thIOFficer last, [tbiSuspect].[first] A5 thiSuspect First, [tblSuspert] [last] A5

hiSuspsct |sst, [thiarmsst]. (s dare), [thitrrast] [charge1], [thiAmsst]. (thraath],
[thlarrest] [talpha], [tblarrest].Towak], [tblarrest] [tstand), [tblarrest].[bothers],
[tblirrest]. [ Talcahal], [thlarrest]. [Tdrugl, [tblrrest] [aNates], [tblarrest] [tracking]

FROM EbiSuspect IMMER. JOIN (kbIOFficer INMER JOIM tblarrest ON

[thiOfficer] [badge ]={tblAmest] [badgena]) ON

[tbisuspect]. [suspect_ID]={tblArrest] [suspectna];

GUlIs For The Views

The GUIs (forms) for users must be neat
and attractive, with a slogan
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Tracking Number

To protect privacy, lab samples are

not coded with suspect’'s name
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