IT420: Database Management and
Organization

ER Model

Data Modeling with the
Entity-Relationship Model

= Entities, attributes, identifiers
= HAS-A Relationships
= Degree: binary, ternary
= Maximum cardinality
= Minimum cardinality
= Weak entities
= ID-dependent entities; identifying relationships
= |S-A Relationships
= Inclusive, Exclusive

Goals of This Lecture

ERwin Symbol Summary

= Create ER model from user requirements

DEPARTMENT
DepartmentName

BudgetCode
OfficeNumber
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ERwin Symbol Summary (Continued)

Forms, Reports and ER Model

= User input:
= Forms
= Reports
= Discussions
= DB modeler: Entity-Relationship model
= Same entities, relationships under the
surface




1:1 Strong Entity Relationships

(2) Glub Membership Data Entry Form

ES MEMBER LOCKER

¥ Membeiunber [ 1000
Menbeilome ~ [Jones ]
Phone [1234867777
Emal Hones@somenhere com
LockerNumber [ 2100,
LockerRoom [Mens

Record: (4] ¢ T O J0ieH of
) Glub Locker Report

CLUB_LOCKERS

LockerRoom. LockerSize
oens 200 1000 Jenes ed
en 25 a0m W Loge
Womens 20 200 svernaty Loe
Womens 2 o La Snal

1:1 Strong Entity Relationships

CLUB_MEMBER
MemberNumber

MemberName
Phone
Email

0

I
LOCKER-
LockerNumber

LockerRoom
LockerSize

9
EE Company Departments =3
? | compangiiame Bjax Manufactuing ]
iy [Sydney ]
Departments
DepartmentName \BudgetCode MailStop &
| _|Accounting A100 MS-100
[ _|Production P-100 MS-400 -
[ |Information Systems 1S-200 MS-417
» |Sales S-1400 MS-500
=l v
Record: (IO (] T D J0TpH of 4
| Record: (14 <« T 1)K of 5
"

1:N Strong Entity Relationships

COMPANY
CompanyName
City

DEPARTMENT
DepartmentName

BudgetCode
MailStop

N:M Strong Entity Relationships

E¥ SUPPLIERS

¥ Comporytlame  Fores Suppies
ciy Denver
Courtiy us
Volume (USD) $177.93000 |
PARTS
PartNumber| PariName [ SslesPrice | ReOrderQuantity | QuantityOnHand
[ | 1000 Cedar Shakes $22.00 100
[ ] 2000 Garage Heater $1750.00 3 4
> 3000 Utilty Cabinet $55.00 7 3
*
S
Record: (1] <] 3 o J(]pH] of 3

Recort (W[ ¥ P03 et 5

N:M Strong Entity Relationships

PART
Neamber PartName SalesPrice  ROQ  QOH CompanyName City Country
T000 Cedar Sakes 32200 00 200
Bidol Systems Machester Engand
ERSSystems  Vancouver Canada
Faest Supies  Denver us
2000 Garage Heater $1,75000 ] ¢
BidtolSytams  Machester Engand
ERSSystems  Vancouer Connda
Kycto Importers  Kyelo Jegan
Forrst Suppies  Denver us
3000 Uttty Catinet 35500 7 3
HaxMerutscuring - Syuney Autrdin
Forrest Suppies  Denver us




N:M Strong Entity Relationships

COMPANY

CompanyName
City L
Country
Volume

PART
PartNumber

PartName
SalesPrice
ReOrderQuantity
QuantityOnHand

The Association Pattern

Association Class

PART COMPANY
PartNumber CompanyName

PartName City

SalesPrice Country
ReOrderQuantity Volume
QuantityOnHand

QUOTATION

PartNumber
‘CompanyName

Part Quotations
Noamiver Nema Saospice | ROG  QOH Company Car Prce
1000 Cedar Shakes $22.00 100 200
wraasytems  Macreser s
RS Syems Vironer s
Fomes Supsles Dever 5%
2000 Garage Heater 8175000 7 ¢
sroSytons  Mocreser sss000
tRssyms  Vaower sa7sm
A #1000
Fomt Supsies Derer sorsm
3000 Unlity Cabinet $5500 7 3
Ao Sy wrs
Fomes Supeles  Darver s
16
EE| COMPANY (=03}
P\ ComparyName  [Aiax Manufactuing
City [Sydney
Bouriy Pusda ]
Volume (USD) $187.500.00
PHONE
PhoneNumber
| [1.100.334.8000
| 11.100.444.9988
| |800-123-4455
14
Record: [1I)(4][ 4 )
Record: (14) « [ T [ J1)pH of 1

Multi-valued Attribute - Entity

COMPANY
CompanyName

City
Country
Volume

PHONE &

PhoneNumber
CompanyName

Recursive Relationships
= Recursive relationship: an entity has a
relationship to itself




1:N Recursive Relationship

EMPLOYEE
EmployeeName

Other Data ...

21

1:1 Recursive Relationship

ENGINE

[Engne - [Bowcar1o | Boxcar2o |} [Boxcar1s || [ EngineNumber
\\/ U U U
\ HorsePower

First Boxcar Boxcar s
Relationship Relationships

I
|
} First Boxcar
|

BOXCAR
BoxCarNumber

Capacity Ho--
Type

Boxcar Ahead
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N:M Recursive Relationship

PART
PartName
Other Data ...
Note: The minimum cardinality
is optional to optional because
a part need not be a component

part, nor does it need to have
any subordinate parts.

23

Class Exercise

= Draw ER diagram for a database used to
manage 1T420 class (at least 3 entities)
= Specify entities, attributes, identifiers
= Specify relationships
= Specify cardinalities for relationships
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Class Exercise

Drugwarehouse.com has offered you a free life-time

supply of prescription drugs (no questions asked) if you

design its database schema. Given the rising cost of

health care, you agree. Here is the information that you

gathered:

Patients are identified by their SSN, and we also store

their names and age

= Doctors are identified by their SSN, and we also store
their names and specialty

= Each patient has one primary care physician

= Each doctor has at least one patient

= Doctors prescribe drugs for patients.
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