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Module 10
Schema Conversion

Lesson 1: Goals and steps of logical
database design
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Lesson Objectives

« Gain context for skill development

* Explain goals and steps of logical database
design

« Explain the position of this module in the
database development process
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Broad Goals of Database Development

‘ Develop a common vocabulary

‘ Define business rules

Ensure dat; quaity

‘ Provide efficient implementation
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Managing Redundancy

|dentify possible redundancy

* Eliminate unwanted redundancy
Support organizational policies
« Update orientation
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Database Development Phases

q Conceptual Data
Data Modeling

requirements

Logical Database
Design

Tables

Distributed Database
Design

. Distribution Schema

Physical Database #

Design

Internal Schema,
Populated DB
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Logical Database Design

'« ERD to
initial
table

design

Convert

* Redundancy
constraints

Specify

J
i * Eliminate
Normalize  unwanted
redundancies
)
'+ Uniqueness
Refine constraints

* Other
- constraints
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Summary of Logical Database Design

« Essential part of information systems
development
* Two major phases, conversion and normalization

« Refinement focus
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Module 10
Schema Conversion

L esson 2: Conversion Rules
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Lesson Objectives
* Apply each rule

* Apply ordering of rules
 Reflect on the notation differences
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Conversion Rule Application

Entity type

» Tables
rule

1-M _
relationship * FKs inthe
rule

child tables
)

M-N "« Associative
relationship  tables plus FKs

rule + Combined PK
y

|dentifying

relationship ° Cf0£n£onents
rule 0
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Application of Basic Rules ()

Course Offering
CourseNo OfferNo
CrsDesc B Has-—— O<| OffLocation
CrsUnits OffTime

CREATE TABLE Course (..., PRIMARY KEY (CourseNo) )

CREATE TABLE Offering (..., PRIMARY KEY (OfferNo), FOREIGN KEY
(CourseNo) REFERENCES Course, CONSTRAINT CourseNo NOT
NULL)
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Application of Basic Rules (ll)

Offering
Student OfferNo
StdNo E 0oy Enrolls_In-----OOffLocation
StdName T OffTime
EnrGrade

CREATE TABLE Student (..., PRIMARY KEY (StdNo) )
CREATE TABLE Offering (..., PRIMARY KEY (OfferNo) )

CREATE TABLE Enrollment (..., PRIMARY KEY (StdNo,
OfferNo), FOREIGN KEY (StdNo) REFERENCES Student,
FOREIGN KEY (OfferNo) REFERENCES Offering )
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L
Application of Basic Rules (ll)

Student Offering
StdNo OfferNo
StdName OffLocation

T i

‘Enrollment ]
Registers—o<{ENToliIMent .- Grants
EnrGrade

N yd

e Same conversion result as the previous example but
different application of rules

o 3 applications of the entity type rule
o 2 applications of 1-M relationship rule

o 2 applications of the identifying relationship rule N
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Summary

* Most conversion using the basic rules

* Knowledge of conversion rules clarifies notation
differences

« Database design tools perform conversion
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Module 10
Schema Conversion

Lesson 3: Conversion problems
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Lesson Objectives

* Practice on moderate size ERDs
« Gain insight about notation differences
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University Database ERD

Faculty
FacNo
FacName
Student o Teaches------ Ot FacCity
StdNo - FacState
StdName Offering i
. FacZip ho---
StdCity OfferNo FacSalary i
gtgi'tste OffLocation FacRank i
i i i :
e OffTime o MR H a,s FacHireHate |
StdMajor : |
StdGPA i —_— Supervises
T Course
Enroliment Grants CourseNo
. r
Reg|3t6r50< EnrGrade >O—| CrsDesc
CrsUnits
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Conversion Rule Application

. *» Course
Entity type  ° Student
* Enroliment
rule
-+ Faculty
-« Offering
~. * Enrollment.StdNo
1-M « Enrollment.OfferNo
relationship « Offering.CourseNo
rule » Offering.FacNo (optional)

__/ + Faculty.FacSupNo (optional)

M-N
relationship
rule

* No application

-
|dentifying
rule * Enrollment.OfferNo (PK)
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L
University Database Table Design

CREATE TABLE Course (.., PRIMARY KEY (CourseNo) )
CREATE TABLE Student (.., PRIMARY KEY (StdNo) )

CREATE TABLE Faculty(.., PRIMARY KEY (FacNo), FOREIGN
KEY (FacSupNo) REFERENCES Faculty )

CREATE TABLE Offering (.., PRIMARY KEY (OfferNo),
FOREIGN KEY (CourseNo) REFERENCES Course, FOREIGN
KEY (FacNo) REFERENCES Faculty, CONSTRAINT CourseNo

NOT NULL )

CREATE TABLE Enrollment (.., PRIMARY KEY (OfferNo,
StdNo), FOREIGN KEY (OfferNo) REFERENCES Offering,
FOREIGN KEY (StdNo) REFERENCES Student )

19

: L‘ Business School - = Information Systems Program




University Database Relational Diagram

Information Systems Program

FACULTY
COURSE P " FACND CHAR (11 BYTE)
P " COURSENO  CHAR (G BYTE) " FACFIRSTNAME WARCHARZ (30 BYTE)
* CRSDESC VARCHARZ (50 BYTE) * FACLASTHAME VARCHARZ (30 BYTE)
CRSUNITS HUMBER ("0} * FACCITY WARCHARZ (30 BYTE)
A " FACSTATE CHAR (2 BYTE) .
" FACZIPCODE CHAR (10 BYTE)
FACRANK CHAR (4 BYTE) I
FACHIREDATE DATE |
r——— - == —>
| FACSALARY MUMBER (10,2} |
| F FACSUPERWISOR  CHAR {11 BYTE) I
| FACDERT CHAR (8 BYTE) |
T
| Y !
_________ o
|
|
|
|
1 |
M M
OFFERING STUDENT
OFFERNO NUMBER (7.0} P " STDNO CHAR (11 BYTE)
COURSEND CHAR (6 BYTE) " STDFIRSTNAME  VARCHARZ (30 BYTE)
OFFTERM CHAR (8 BYTE) " STDLASTNAME WARCHARZ (30 BYTE)
OFFYEAR NUMBER (".0) " STDCITY WVARCHARZ (30 BYTE)
OFFLOCATION  WARCHARZ (30 BYTE) " STDSTATE GHAR (2 BYTE)
OFFTIME WARCHARZ (10 BYTE) * STDZIP CHAR (10 BYTE)
FACHD CHAR (11 BYTE) STDMAJOR CHAR (B BYTE)
OFFDAYS CHAR (4 BYTE) STDCLASS CHAR (2 BYTE)
F Y STDGPA NUMBER (3.2)
&
k k
M M
EMROLLMENT
PF" OFFERNO HUMBER ("0}
FF* STDNOD CHAR (11 BYTE)
EMRGRADE  NUWEER (3.2)
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X

Manages

Employee

EmpNo
EmpFirstName
EmpLastName
EmpPhone
EmpEMail
EmpDeptName
EmpCommRate

5

Takes

X

Customer Order Product

CustNo OrdNo ProdNo
CustFirstName OrdDate ProdName
CustLastName N I R Places:-------- OrdName =0 Contains |<{ProdQOH
CustCity OrdCity ProdPrice
CustState OrdState ProdNextShipDate
CustZip OrdZip Qty

CustBal

I
Practice Conversion Problem
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Summary

* Apply rules on practice and graded problems

* Knowledge of conversion rules clarifies notation
differences
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I
Common Conversion Error

Faculty Incorrect application of 1-M relationship rule

—Ezgsgme CREATE TABLE Faculty(.., PRIMARY KEY (FacNo), FOREIGN
FacCity KEY (OfferNo) REFERENCES Offering, .. )

FacState
FacZip
FacSalary
FacRank . . . )
FacHireHate Correct application of 1-M relationship rule

5 CREATE TABLE Offering (.., PRIMARY KEY (OfferNo),
Teaches FOREIGN KEY (FacNo) REFERENCES Faculty, .. )

R

Offering

OfferNo
OffLocation
OffTime
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