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Information System Management

Chapter Five — Part 2:
Database Design

Dr. Baha'eddin Alhaj Hasan
Department of Industrial Engineering



Database Application Systems

end users J! lg=o Joloty oo

database management system ! s e Access ed Jo

= Database application consists of:
= Forms
= Reports
= Queries
= Application programs

iﬁ Created by Notein



How Are Systems Developed?

model JI ely uagall Joi

Forms

Reports

Queries
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Database Application System
Development Process

Developers interview users

Develop requirements for new system
= Analyze existing reports, forms, and user activities

Requirements summarized in data model
= Logical representation 91@% of data

Tohds N
= Contains description of data and relationships

Users validate and approve model

Design implemented in a database
= Database filled with user data
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Database

dlolgze ddac gy layss ez Lilsdynamic Q

= Must include all data necessary for users to perform
jobs
= Contains only that amount of data, and no more
= Developers rely on users to:
= Tell them what to include
= Check data model
= Verify correctness and completeness
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Database Design

= Process of converting data model
= Transforms entities into tables

= Expresses relationships

= Defines foreign keys

= Shows data constraints

dpué\" 5-)A§
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THE PROBLEM

Message

|nul-tu—b-'

1 | 22007 Fﬂrhmtl.duwumwhpmﬁmmwm
2 3M15/2007| My group consists of Swee Lau and Stuarn Nelson.
£} 3/15/2007| Could you please assign me 1o a group? 1644
- B e
Student Table e
@325 |BAKER,ANDREA | 88 100 | 78
1644 LALL SWEE 75 o0 o0
2881 HELSOM, STUART | 100 20 o8
3007 FISCHER, MAYAN| 55 | 100 74
3559 TAM, JEFFREY 100 BB
@D |veseerrasoam| 70 | 20 | @2
5265 [VALDEZ MARIE | 80 | %0 | &5
8009  |mocersswewwy | o5 [100 | se
Office_Visit Table \\
s 213/2007 | Andrea had questions about wsing IS for raising bammiers to entry. \“\__

272007

Jetrey is considering an IS major. Wanted 1o talk about caresr opporeibies.

B LT

20772007

Will miss class Friday due to job conflict.

How can we describe the
structure of this database

to others?
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The metadata!l

For homework 1, do you want us to provide noles on our references?|

My group consists of Swee Lau and Stuan Nelson.

cmfmﬂmwuu._rmﬁ

_-'----- -F'--'-F-
e

e

BAKER, ANDREA

88 78

1644 |LAL, SWEE AEIE]
2881 NELSON, STUART| 100 | 90 | 98
3007 |FiscHER, Mavan| 55 |10 | 74
3559 |TAM, JEFFREY wo | &8
@B5p- |vemeenraaDam| 70 | %0 | 92
5265 [VaLDEZ MaRiE | B0 | 90 | 85
g009  [mocers ey | s Jioo | e

Jeffrey is considering an 15 mapor. Wanted to talk about Career OppOrunities.

Will miss class Friday duse to job conflict.

to others?

How can we describe the
ucture of this database
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“‘ THE PROBLEM

Using T:}g_;t?
sgd o
g@

EMAIL (EmailNum, Date, Message, Student Number)

STUDENT (Student Number, Student Name, HW1, HW2, MidTerm)

OFFICE_VISIT (VisitID, Date, Notes, Student Number)

Has limitations:
@ Lacks relationships.

@ Lacks properties of attributes.
® Hard to visualize.
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“‘ THE PROBLEM

Using a Diagram?

EMAIL STUDENT
*EmailNum emailed *Student Number
*Date }9__H"Student Hame
*Message HW1l
*Student Number "HWZ

MidTerm
isited

Entity-Relationship
Diagram (ERD) e

*"WisitID

*Date

Notes

"Student Number
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) E-R DIAGRAM (ERD)

What is an E-R Diagram (ERD)?

@ Type of flowchart that illustrates a
database’s data model.

e Shows how entities are related to each
other and the attributes they contain.

o Used in database design as an initial step
to represent the database in a system
independent way.
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EMAIL

Emaillum

STUDENT

Date

Entities

table J Jo>=u 7

* Drawn as rectangles.
*» Names fully capitalized.

« Become tables in database.

Student Number

"Student Name

OFFICE_VISIT

VisitlD

FDate

Notes

Student Number

ERD SYMBOLS & NOTATIONS

IN Created by Notein



EMAIL

EmailNum

Ll Slholge S =

QAttributes Ml

= \?‘9\": + Listed in entity rectangles.
gu\'p\rj + Represent properties of the
entity.
* Only first letter of each word
capitalized.
- Become fields in a table.

data structure J! J3Is Slaolgall

ERD SYMBOLS & NOTATIONS

Jol @&y data structure &y Jdaiwa IS
entity Jl pwl o209 Jeasdll ‘a,..uﬂlgsm Sl u"’"'
zy9 metadata J! oo §95 IS 909 awss

S entity Slaolss o g attribute ez
oLyl e
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‘ ERD SYMBOLS & NOTATIONS

EMAIL STUDENT closl e 5ol

n emailed ,,|pptudent Number dawl sla oMb

Date }u 3] udent Name Josa o3 instances

*Message HW1 39290 Wl al)gyusn

*Student Number HW2 (Jzaally sy LB
MidTerm

-~ Primary Keys "«

* Underlined.

. Un'lque au‘:trlbuFe l._lsed to OFFICE VISIT
uniquely identify instances
of an entity. 1229

"Date
Notes
*Student Number
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A0 ERD SYMBOLS & NOTATIONS

EMAIL STUDENT

\vd\" ailNum emailed udent Number
QW‘“B O b . H udent Name
ssage 1
udent Number 2
idTerm
visited
Properties
. D:nnted with different bullet OFFICE_VISIT
shapes. z 2
» Defines if an attribute is a :;tm
primary key, unique,
5 il tes
required (not nullifiable), or e
not required (nullifiable).
rclwf'cd

N\, e al\ifd

IN Created by Notein



“‘ \ ERD SYMBOLS & NOTATIONS

Attribute Properties

Nullifiable Attribute

i:'t:?:g:{ey An instances of an entity
may have no value for this

AI:&:} denotes 2 attribute (e.qg. students are

primary key. NOT required to have a

date of birth).

Required Attribute
Each instances of an entity
must have a value of this
attribute (e.g. all students
must have a name).
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ERD SYMBOLS & NOTATIONS
. ;i@ e q@o\ﬁx Ddie S

EMAIL S STUDENT

Student Number
Student Name
HW1

HW?2
MidTerm

*EmailNum

*Date

*Message
*Student Number

skl Jolasdl e database J! 3as Lo

*_Relationships

» Represented by lines
cunn?ctinq entities. SEFICE VISIT
» Relationship names are

P
always all lowercase. _‘-"_lﬂltID
« Crow's foot notation used to Date
Notes

denote cardinality and

-
participation. Student Number
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‘ - CARDINALITY

» Indicates the number of instances of the entities that
are involved in the relationship.

NOTE: Not the total number of instances in the entity.

This regards how many instances in one Entity
are related to how many instances in the other
Entity in the relationship
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CARDINALITY

EmailMum| Date Message Student Number

1 2/1/2007 | For homework 1, do you want us to provide notes on our references?
2 [315/2007] My group consists of Swee Lau and Stuart Nelson. 4/1
3 |3n5/2007] Could you please assign me to a group? : 1644
Student Table £ ]
) MJ'-'ER ANDREA one to many
1644 | LA, SWEE 75| 90| 9 liSag Juasl o 3281 Juys Il
2881 HELSOM, STUART| 100 | %0 93
3007 FISCHER, MAYAN ] 95 | 100 74 olg I g e cosy Jeagl S
3559 TAM, JEFFREY 00 | 88
@8ED- |verserraaDAM| 70 [ %0 | 92
s265  |vmpez,Marie | 80 | so | ss
S0 ROGERS, Ly | 95 | 100 98
Office_Visit Table :
2 2372007 | Andrea had questions about using I5 for rasing bamiers to enfry. ‘-\“H‘_‘ 1325
3 | 2/17/2007 | jeffrey is considering an IS major. Wanted to talk about career opportunities. | ~~_3559 |
a | 21772007 | Wll miss class Friday due to job conflict, @ |
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‘\ CARDINALITY

»

o Single entity instance to single entity instance

- 1:N (N:1) relationships
o One to many
o Single entity instance to many entity instances

~ N:M relationships

o Many to many
o Many entity instances to many entity instances
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“ PARTICIPATION

(a.k.a. Modality -or- Multiplicity)

\

» The participation of an entity in a relationship
indicates whether all or only some of the instances
of the entity are involved in the relationship
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\\ PARTICIPATION

(a.k.a. Modality -or- Multiplicity)

53591 ol J8Y1 e lguuts &8Mall 8 S yniall sic
»  "Mandatory” participation:
o  All of the instances are involved in the relationship

» “Optional” participation:
o If NOT all of the instances are involved in the relationship

In Other Words: every time an instance is added to an
entity, must an associated instance be
added to the related entity ?
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a8Mell QQ limit JI saso

PARTICIPATION

Message swdent Number| All @-mails must have
1 |21/2007 | For homework 1, do you want us to provide notes on our references?| __(1325) a student (mandatory).
] 3/15/2007| My group consists of Swee Lau and Stuart Melson, _£1329)
3 [|3n5/2007) Could 1644 Jueadl 8 axlg el J8YI e

o] Not all students will

BAKER, ANDREA | 72 | have sent an e-mail
1644 LAU, SWEE s | w0 | % |(optional).
28R MELSOM, STUART | 100 o0 93 o Lo pJLh” OSAA
3007 FISCHER, MAYAM] 95 | 100 74
3559 TAM, JEFFREY 100 83
@88D_ |vereerraaoAm] 70 | 90 | 92
s265  |wapez marie | 8o | 90 | ss
8009  |ROGERS, SHELLY

!““x
Office_Visit Table

20372007 Wﬂhdmmmibmmﬁlwmmmummm ‘"‘«,\‘_
2712007 | Jeffrey is considering an 15 major. Wanted to talk about career opportunities.
21772007 | Whll miss class Friday due to job conflict,

e | RaE | B
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Cardinality ( Multiplicity - [one] -or- [many] ):

D —

Participation Level ( [optional] -or- [mandatory] ):

“‘ CROW'’S FOOT NOTATION
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CROW’S FOOT NOTATION

One and ONLY One Zero or One
| | O_I_ Vsl e
( Only One Instance BUT (Only One Instance

wlsys¥ .  Mandatory ) BUT Optional )

One or Many Zero or Many
F< 0L o
( One or More Instance ( One or More Instance
BUT Mandatory ) BUT Optional )

sty J5dl e
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B\ CROW'S FOOT NOTATION

EMAIL STUDENT

*‘Ema i : *Student Number
mailNum - emailed i

*Date >0 Student Name

*Message HW1

*Student Number HW2

MidTerm

visited

P
/A

OFFICE_VISIT
*VisitID
*Date

Notes
*Student Number
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Normalization

= Process
= Converts table into two or more tables
= Changes from poorly structured to well-structured

= Data integrity problems
= Different names for the same entity
= Produces incorrect and inconsistent information
= Resolve by eliminating duplicated data

= Normalized tables
= Eliminate data duplication
= Slower to process
= Every table has single topic
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Relational Database Design

Designer creates table for every entity

Entity identifier becomes primary key of table
Attributes of entity become columns

Tables normalized to single theme normalization Ji e sle
Represent relationships between tables

Add foreign key to one or more tables

leeli swldl table J! sue B doasernl o3l Jlidentifier JI oo ¢o5 el 25
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What Is the Users’ Role?

b gy lag

Final judges as to what data should be contained
Determine how records are related to each other
Need to review data model

Must insure that model reflects an accurate view of
business
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Who Will Volunteer?

Consultant creates data model
= Based on interviews with users

Data model reviewed and approved

Database tables constructed
= Primary and foreign keys selected
= Based on interviews

Microsoft Access database created
= Relationships indicated s ionin g Ul Jisusedl Jl elsil oo 262
= Forms and reports constructed

iﬁ Created by Notein



DESIGNING AN E-R MODEL/DIAGRAM

“ The 7 Steps

' Step 1: Collect & review ALL the data.

Step 2: Identity entities & attributes draw them on your ER
diagram

Step 3: Identify the key attribute(s) and underline them on your
diagram

Step 4: Decide on the relationships and draw lines between the
entities, including any atiributes of the relationships.

Step 5: Decide on the cardinality of each relationship and add it
to the diagram

Step 6: Decide on the participation of each entity in each
relationship and add if required.

Step 7: Add the foreign keys of each relationship for each entity
pairs and add relationship attributes if present.
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EXAMPLE SCENARIO

The Doctor’s Office

. )

Requirements/Use Cases

1. Nurses work for the Doctor in the office.
Each Nurse works for (assigned to) a single Doctor.
Every Doctor has one or more Nurses working for (assigned) them.
Each Nurse has a first name, last name and a unique Nurse's ID.
Each Doctor has a first name, last name and a unique Doctor’s ID.
Only a Doctor can order a type of Test, but not all Doctors order Tests.
Each type of Test has a unique Test ID number and the name of Test.
If known, keep track of the hours per week worked by the Nurse.
We need to keep track of the date that any Test order was placed.

© PN G A WN
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“\ ) STEP1&2

" Step 1: Collect & review ALL Step 2: Identity entities & attributes draw
the data. them on your ER diagram

NURSE DOCTOR TEST

1. Nurses work for the Doctor in the offi

2. Each Nurse works for (assigned to) a gingle
Doctor.

6. Only a Doctor can order a type of Test, but
not all Doctors order Tests.
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“\ STEP 18& 2

Step 1: Collect & review ALL Step 2: |dentity entities & attributes draw

the data. them on your ER diagram
NURSE DOCTOR TEST
nurse ID doctor ID test ID
lastName lastName type
firstName firstName

4. Each Nurse has a first name, last name and a
unique Nurse’s 1D,

5. Each Doctor has a first name, last name and a
unique Doctor’s ID.

7. Each type of Test has a unique T¢=t 1D number and
the name of Test.
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p‘\ STEP 1 & 2

Step 1: Collect & review ALL Step 2: Identity entities & attributes draw

the data. them on your ER diagram
— ==
[ [~ TestID
LFirstName LastName aiaitiis
b LastName LFirstName JP
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\!‘

STEP 3

Step 3: Identify the key attribute(s) and
underline them on your diagram

Nurse .Doctor
-FirstName +LastName ;es:;:me
LastName +FirstName yP

4. Each Nurse has a first name, last name and a unigue

Nurse’s ID.

5. Each Doctor has a first name, last name and a unique

Doctor’s ID.

7. Each type of Test has a unique Test ID number and

the name of Test.
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“ ), STEP3

Step 3: Identify the key attribute(s) and
underline them on your diagram

NURSE | DOCTOR e
NurselD - Mjls-DoctorID p—
FirstName | = LastName [
.LastName [FirstName yP

IN Created by Notein



)\

STEP 4

Step 4: Decide on the relationships and draw lines between
the entities, including any atiributes of the relationships.

NURSE e DOCTOR |
‘NurselD for [|-DoctorlID
FirstName [ .LastName
.LastName .FirstName

orders

TEST

*‘TestID

*TypeName

1. Nurses work for the Doctor in the office.

6. Only a Doctor can order a type of Test, but not all
Doctors order Tests.

bl gue JI OBl daglds
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)\

STEP 4

Step 4: Decide on the relationships and draw lines between

the entities, including any atiributes of the relationships.
NURSE sorks DOCTOR - TEST

X : orders
N9rseID for [|'DoctorlD TestID
+FirstName - |'LastName TvpeName
LastName / +FirstName yP

_p— —— . ./,. :

(__ HoursPerWeek O (_ date )

8. If known, keep track of the hours per week worked by
the Nurse.

9. We need to keep track of the c/aie that any Test order
was placed.
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RS STEPS

Step 5: Decide on the cardinality of each relationship and add
it to the diagram.

NURSE DOCTOR
.NurselD works for .DoctorlID
LFirstName .LastName
.LastName +FirstName
QoursPerWeeD @—l orders
TEST
. *T
2. Each Nurse works for (assigned to) a estlID
*TypeName

single Doctor.
3. Every Doctor has one or more Nurses
working for (assigned) them.
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NURSE

‘NurselD

.FirstName
«LastName

works for

3331 Byl e Lghass il

DOCTOR

DoctorlD

.LastName
FirstName

3. Every Doctor has one or more Nurses

working for (assigned) them.

orders

TEST

*TestID

*TypeName
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NURSE DOCTOR
.NurselD works for .DoctorID
- -

LFirstName .LastName
.LastName +FirstName
Q—IoursPeﬂNe orders
TEST
. ‘TestID
2. Each Nurse works for (assigned to) a
"TypeName

single Doctor.
3. Every Doctor has one or more Nurses
working for (assigned) them.

lg) L)l Gyl e Ll
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NURSE DOCTOR
‘NurselD works for .DoctorID
-FirstName .LastName
-LastName +FirstName

?
QoursPerWeeD orders
?
TEST
*TestID
*TypeName

ﬁ Created by Notein



NURSE DOCTOR
.NurselD works for .DoctorlID
.FirstName -LastName
.LastName +FirstName
QnurspeﬂNeeD w—l orders

TEST
*TestID
*TypeName

6. Only a Doctor can order a type of Test,
but not all Doctors order Tests.

(notice the ambiguity — now common sense comes in to play ...)
29553 oo xS pgdlay Mg e (o 31 Cdlagy (Sas
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NURSE DOCTOR
.NurselD b works for '_-Doctor‘ID
.FirstName .LastName
«LastName e

many to many

*TestID

*TypeName

6. Only a Doctor can order a type of Test,
but not all Doctors order Tests.

Test can be ordered by different Doctors (e.g. both Dr. A and Dr. B
can order a MRI).
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WY\ STEP6

Step 6: Decide on the participation of each entity in each
relationship and add if required.

NURSE DOCTOR
.NurselD works for .DoctorlD
.FirstName .LastName
.LastName [FirstName

*TestID

*TypeName

IN Created by Notein



WY\ STEP6

Step 6: Decide on the participation of each entity in each
relationship and add if required.

NURSE DOCTOR
-NurseID > works for -DoctorID
-FirstName -LastName
-LastName +FirstName
QoursPerWeeD @ orders
A
TEST
; of &
2. Each Nurse works for (assigned to) a estiD
*TypeName

single Doctor.
3. Every Doctor has one or more Nurses
working for (assigned) them.
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NURSE

must (mandatory)

DOCTOR

.FirstName
.LastName

‘NurselD 9* works for

.DbctorID
-+

.LastName
FirstName

2. Each Nurse works for (apsigned to) a

single Doctor.

3. Every Doctor has one or more Nurses

working for (assigned) them.

\

orders

i\
TEST

*TestID
"TypeName
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\ ______\4

Step 6: Decide on the participation of each entity in each

relationship and

add if required.

C—IoursParWeeD

NURSE DOCTOR
.NurseID works for .DoctorlID
LFirstName PF-LastName
.LastName +FirstName

-
/ A
orders
5
A\

TEST

*TestID

*TypeName
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Step 6: Decide on the participation of each entity in each
relationship and add if required.

NURSE DOCTOR
.NurselD works for .DoctorID

.FirstName P +F-LastName
.LastName FirstName
T p3Y e IS
ol 5985 (o dlany
ey
Q—IoursPeM’eeD orde“ |
'k optional ;Sae
dh

N

TEST
*TestID

*TypeName

an order a type of Test,

but not all Doctors order Tests.
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- W

STEP 7

Step 7: Add the foreign keys of each relationship for each
entity pairs and add relationship attributes if present.

NURSE

‘NurselD

-FirstName
.LastName

works for

DOCTOR

-DoctorlD

-LastName
+FirstName

*TestID

‘TypeName
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“‘ dalusa entity 8 primary key ;oS5 p3d

Step 7: Add the foreign keys of each relationship for each
entity pairs and add relationship attributes if present.

NURSE DOCTOR
*‘NurselD , works for  [DoctorID
‘FirstName P "'l LastName
*LastName -FirstName
DoctorlID

orders

HoursPerWeek
TEST

' ‘TestID
- Relation Attribute ALWAYS ‘TypeName
follows the Foreign Key
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Step 7: Add the foreign keys of each relationship for each

STEP 7

entity pairs and add relationship attributes if present.

NURSE DOCTOR
-NurselID S works for  LDoctorID
-FirstName 7 "'} LastName
.LastName / .FirstName
f//r
’ HoursPerWeek ) orders
Relationship is 1:N e
if only one side's Many *TestID
- and - *‘TypeName
the other side is One
( then the ONE entity must
receive the foreign key )
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VRN, sTEP7

Step 7: Add the foreign keys of each relationship for each

entity pairs and add relationship attributes if present.

NURSE DOCTOR
'‘NurselD works for  LDoctorID
‘FirstName Pt -LastName
‘LastName «FirstName
*DoctorlID
<;Huur5PErWeekH> oreecs
TEST
( 1:N - then the ONE entity Must I
receive the foreign key ) -TypeName

- This is a 1:N connection : so Primary from MANY entity
becomes Foreign in the ONE entity

IN Created by Notein



Step 7: Add the foreign keys of each relationship for each

STEP 7

entity pairs and add relationship attributes if present.

NURSE DOCTOR
*NurselD works for -DoctorlID
‘FirstName > H--Lastl\lame
-LastName +FirstName
DoctorlID
‘HoulsPerWeek

2 @ orders
\ s

(:jfﬂunrsPerVUeek :::)

P iy iiodcs TEST
*TestID
‘TypeName
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)"\ STEP 7B: SPECIAL CASE

Step 7b: Special case: Resolve N:M relationships (create relationship entities).

NURSE DOCTOR
*NurselD . works for  |LDoctorID
‘FirstName > ""l-LastName
-LastName -FirstName
DoctorID
sHoursPerWeek = ?

( e orders
TEST
*TestID
‘TypeName
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U WU\ STEP 7B: SPECIAL CASE

Step 7b: Special case: Resolve N:M relationships (create relationship entities).

DOCTOR

-DoctorID
-LastName
-FirstName

?
@ orders

TEST
*TestID
*TypeName
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NN\ STEP 7B: SPECIAL CASE

Step 7b: Special case: Resolve N:M relationships (create relationship entities).

DOCTOR W
-DoctorID \"‘» b ~b
-LastName )

-FirstName ‘§\§
_rs

orders 7

@ orders octorID
~ TestID

TEST
‘TestID
*TypeName

Create new relationship entity with primary keys from both entities
as foreign keys in the new relationship entity.
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VAN STEP 7B: SPECIAL CASE

Step 7b: Special case: Resolve N:M relationships (create relationship entities).

DOCTOR

-DoctorlID
-LastName
-FirstName

order

TEST
*TestID
‘TypeName

orders

DoctorlID
« TestID

IM Created by Notein



VAN STEP 78: SPECIAL CASE

Step 7b: Special case: Resolve N:M relationships (create relationship entities).

DOCTOR

-DoctorlID
-LastName
-FirstName

*TestID
*TypeName

£

orders

DoctorID

TestID

IM Created by Notein



U VN STEP 7B: SPECIAL CASE

Step 7b: Special case: Resolve N:M relationships (create relationship entities).

DOCTOR
-DoctorID

?
-LastName
-FirstName

orders
@ orders -DoctorID
E «TestID

TEST
*TestID ?

*TypeName
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VNN STEP 7B: SPECIAL CASE

Step 7b: Special case: Resolve N:M relgti in entities).
N:M outer end connectors
ALWAYS
i 1 and only 1
-DoctorID [both ends]
-LastName
-FirstName I

orders
@ orders -DoctorID
;5 - TestID

TEST
*TestID

‘TypeName

IM Created by Notein



“‘ STEP 7B: SPECIAL CASE

Step 7b: Special case: Resolve N:M relationships (create relationship entities).

DOCTOR

*DoctorID
- LastName
-FirstName

- zero to many (¥ oSeeg wllay (Sas)

ci must be ordered by a doctor

many to one

? orders

-DoctorID
-TestID test Jacl ylade yayol 8 o950 a3

Y 1>lg test JI order S

ks test JS) order 8 o550 p3¥s
TE_TI' EVRY TEST CAN BE ORDERED MANY TIMES
S

+TestID
- TypeName
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U W\ STEP 7B: SPECIAL CASE

Step 7b: Special case: Resolve N:M relationships (create relationship entities).

DOCTOR

*DoctorID

. LastName - Relation Attribute ALWAYS
-FirstName follows the Foreign Key

/ - This is a M:N relation :
A so Primary from both
orders ol :
entities are Foreign keys
@ «DoctorID in th d
- TestID In the new orders
V4 relationship entity.
TEST
+TestID
* TypeName
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A\ \

Step 7b: Special case

STEP 7B: SPECIAL CASE

: Resolve N:M relationships (create relationship entities).

DOCTOR

+DoctorID

- LastName
-FirstName

;

orders

» DoctorID
s TestID
» Date

N4

TEST

+TestID

* TypeName
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NURSE

+NurselID
«FirstName
-LastName
«DoctorID
-HoursPerWeek

PUTTING ALL TOGETHER

works for

1]
1

DOCTOR

L1

+DoctorID

-LastName
-FirstName

orders

+DoctorID
+TestID
-Date

4
*+

TEST

+TestID

- TypeName

No primary key in orders entity
Allowed in relationship entities.
Can have multiple orders for same Doctor and Test.
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DNERY. . PUTTING ALL TOGETHER

NURSE
+NurselD DOCTOR
« FirstName . +DoctorID
- LastName | H+- LastName
-DoctorID «FirstName
s HOoUureerieek 2=

<P

/N

the foreign Boctoris
keys in italics here

«Date

/

=
TEST

+TestID

- TypeName
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NURSE

urselD
irstName
astName
)octorID
oursPerheek

works for

Primary Key
Attribute

Also denotes a
primary key.

Required Attribute
Each instances of an entity
must have a value of this
attribute (e.g. all students
must have a name).

Nullifiable Attribute
An instances of an entity
may have no value for this
attribute (e.g. students are
NOT required to have a
date of birth).
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USAGE
PRIMARY KEYS: (always!)
Nullable (NO) - can NOT be blank (empty)

Unique (YES) - the data can NOT be the repeated

A Primary Key must be filled in and must be unique.
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