Structuring A Database

Plopping data into tables haphazardly is a guaranteed
way to create consistency problems and limit what
can be extracted from the data base. Good database
design is a complex subject, but we can learn the
basics
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Specifying A Table

Field Mae: Data Type Destription

% | DoctorD AutGhLTer

SocisiSecUrityhumber Text
¥ |Licensehumber Text

Firsthiame Tet

Midcleiame Text

Lasthlome Text

Tl Test

Field Froperties

General | Lockp |
Field Size. El

Overview

%+ A database is a set of tables

%+ The tables are sets of records known as tuples
composed of fields each having values of from some
primitive data type

Doctors : Tabi

DoctorlD__[Social Securit] LicenseNumbe]_First Name | Middle Name| Last Name! Title
1000-123456 83022623 Jane Marie Curry D[
2611640271 88000435 Thomas John Calhoun MD

A table named Doctors composed of two tuples
or records composed of seven fields, the first of
which is an integer and the rest of which are text
fields, some with specific formats
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Format
Tnput Mask. 001-000000;;_
Caption

Default Walue

Waldation Rule

Walidation Text

Fields have names, which should
be meaningful and there are
facilities available for specifying
the field types, format, etc.
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|
100 Terminology

+ The structure of a data base is called a database
schema

+ The schema specifies ...

+ The list of table names forming the database

+ For each table, the fields of its records

+ For each field, its attributes or properties, i.e. data type,
key or not key, default value, etc.

<+ A database as the word is normally used, i.e. tables
with specific contents, is known as a database
instance (of a data base schema)

+ There can be many instances of a single database
schema

%
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H Designing A Database Schema

<+ Suppose a college wants a database of their
students, faculty, courses taught, student transcripts,
and so forth, what things should go into a design and
how should it be organized?
a Students: first name, last name, home address, transcript ...
a Faculty: first name, last name, SS#, home address, rank ...
2 Courses: class name, number, students attending, grades ...
< Deciding on the schema is called “database design”
and it takes a little study to do right ... but it's easy to
see the principles in action

Avoid redundancy!
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FIT
An Example Data Base Schema

%+ Consider the Students & Classes DB from Access

&8 Students and Classes! : Database =
[ Tables | B Queries | &l Forms | B Reports | 2 Macros | <& Modules |
cpen |
Classes Tables of the Students and Classes Desian
Departmerts data base ... click on th v
Instructors button to show the record =
Results and field properties
tudents And Classes
Switchboard T . . N

wieeert I Switchboard is special table constructed
by Access to navigate the user interface
Ignore it in the following discussion
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FIT
More Of The S&C DB Schema
| Cossoe Table | Students Tablo |

Field Name: Data Typ) Field Name Data T:
Autohlumber Autohumbe!

Classhiame Text Text

DepartmentID  Number Text

Sectionhaniber  Phanber Tex
InstructorlD Mumber Tent Dz
Term Text L [D=prtment IDf Autohl
Units Text Text | |Departmenthame Text
vear Number Text || Departmenthiumber Numbe
Location Text Text || DepartmentManager Text
DaysAndTimes | Text || studentiumber Text | |DepartmentChairperson | Text

Miokes Merni

E9 Assignments : Table

The Design windows give the BT |ssianme Autohlumber

remaining structural information AssignmentDescription Text
ClassID Humber
for the data base schema ...

h Exam Ves/No
notice how Classes, Students etc PercentOfGrade Humber
MadrmumPoints Mumber

have unique IDs
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FIT
The Tables For The University

& soft Access - [Relationships] M=
B e BT
Pedaky i mes % 8[x[Bn |0

Avoid redundancy by
keeping like
information together
in a table and linking
to it when it is needed

Exam =
percentofara -
nstructor
Emailiame
Phnehiumber
[Extension

[ e
Al

ul

Studentls
AssigrvertiD

Late

: L]
Bad design ... in the Classes table, do not include instructor's
name, email, etc ... rather link to the instructor information by ID
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0| The User’s View
B Classes [_ 1]

Class I
~ Instructor " Snyder ~ | section #

Class Hame

~: Department /i Computer Science & E ~ |: Term /| Spring
 Days/Times MWF 2:30.3:20 Year -

Al students got whistles to
use to interrugt class to ask
questions

Location |EE1 003

otes

‘Units B

Phone Mumber
WEZEE

Student |
Smith, Tiftary An

view of the DB that is meaningful to
them, but may be synthesized from
tables actually forming the database
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Consider A Student’s List Of Classes

| Class Hame Class ID

“|cseron

* Instructor L {Snyder - | Section # i 1
. Department | Camputer Science & E - | Term - |Spring
. Days(Times “|MwF 2:30320 | wear 1393

- Location EE1 003
 Units

| Hotes

Student | Phone|
Smith, Tifany At [ 18551212
[ ]5555555

Jones, Brad Epidemiology

Though the admin information at the top
comes from the Classes table, the class
list at the bottom is not stored explicitly
in any table. It is synthesized.
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0/ Synthesizing The Class List

| Student | Wsior | PhoneMumber | Grads
_‘smhwam At [ 15551212
T Jones Brad Ecidemiolood | 15555555

%+ One table -- Students And Classes -- contains
records that associate students with classes

iSludls And Classe: Each tuple is set

D fstudentc] AutoNumber up by STAR when
ClassID Humber you register

[ |5tudentin Humber

| |Grade Text

+ By listing all records with FIT100’s ClassID, a table is
created of the students in FIT100 by StudentID

%+ By looking up each student using StudentID, the
other fields of the class list can be located
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FIT
Why Use This Schema?

Associating a student with a class is the logical idea
behind registering for a class, so Students & Classes
corresponds to a real phenomenon -- a plus

Having classes listed in the student record violates
the goal of a fixed length record, and makes it
cumbersome to create a class list -- minuses

Having students listed in the class record violates the
fixed length record goal, and makes it cumbersome
to create a registration list for each student -- minus
“Registering students” -- what STAR does -- can be
done without touching either Students or Classes
tables -- a plus
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0] Not All Views Are Synthesized

< Many tables will be of interest on their own, too

B8 Instriuctors : Table

Figld Mame

Aukahumbe
Text
Text
Tek

E Ins!

ctors [_[C[x]

e
(2067 543-9265
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