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Technical

Operational

The system shall capture data about people
and organizations.

Technical Data
The system requires an entity named Person.
The system requires an entity named Organization.




 NOUN: 1. Something that exists as a particular and discrete unit:
Persons and corporations are equivalent entities under the law.

»  Person, partnership, organization, or business unit which has a legal
existence, for which accounting records are kept, and about which
financial statements are prepared.

« entitydefinition database In an entity-relationship model, an entity
is a type of thing being modeled such as "person" or "product".
Different entities have different sets ...

« As it applies to data modeling, an Entity is anything of
significance about which you want to capture data.

Technical]




How do | know | have an entity?
(Some rules of thumb.)

v'Is the entity significant to the application system?
v'Do you want to know many things about the entity?

Person Race Car Organization
-
=H{=) ==
= o]
Is this an entity? Is this an entity? Is this an entity? Is this an entity?

e




Entity name appears in the upper left hand

Entity Name €<——
y - corner with each word having an initial capital.

A

<—> Drawn as a box with two compartments.

An independent entity is drawn with
sharp corners.

/ Entity name should be singular. \
Person Organization

Provide a definition
for each entity.




“An abstraction belonging to or characteristic of an entity.”

If an entity is a Person, the attributes would be what you
want to know about that Person.

Keep this in mind when creating attributes.

v'An attribute should not have internal components.

v'An attribute should not hold a derived value.

v'An attribute name should not exceed the limit of the DB engine.
v'An attribute name must start with a letter and not a number.

v'The name of the attribute should reflect the content of the attribute.




Person

First Name
Middle Initial
Last Name
Address

N\

Organization

Name
Description
Phone Number

<€

Each word in the
attribute is separated
by a space.

Each word in the attribute
should have an initial
capital.

Initially the attributes
are placed in the
bottom compartment.
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Now that we have decided on our attributes we now need to
complete their definition.

Step 1: Provide a Definition
Step 2: Decide on a data type and length.
Step 3: Is it mandatory or optional?

First Name A name that is given to a person at birth.
varchar2(100)
Mandatory

Middle Initial The first character of a person’s middle name.
varchar2(1)
Optional
Last Name A person’s family name.
varchar2(100)
Mandatory




Now that our attributes have good definitions we need to
decide on a Primary Key

Rules that apply to Primary Keys.

Rule 1: One or more attributes can participate in a Primary Key.
Rule 2: Any attribute that participates in a Primary Key MUST be mandatory.
Rule 3: Primary Key query returns one record.

Mandatory attributes from Person and Organization.

Person

First Name

Last Name

Technical]

Person PK
First Name
Last Name

Scott Lurtddicrosoft

Organization PK Organization

Name

Addom SmitPracle
Sati{t May

We have a Prdblen&mith

Name

No problem

We have a Natural Key




Person

When we have a problem establishing a Primary Key we may
need to create an artificial key instead.

First Name

Last Name

Primary key Sequence Generator
(Surrogate Key)
Person PK Id
First Name
Lec NEme The sequence generator provides a surrogate

Technical]

Step 1: Create another attribute call it Id.
Step 2: Data type of new attribute would be numeric.
Step 3: Attribute must be mandatory.

Step 4: Create a sequence generator.

value for the Primary Key .
We have a Problem.




Person

Id ——
First Name
Middle Initial
Last Name
Organization
B "4

Name
Description

The Primary Key is placed in the
top compartment.

If needed many attributes can be
placed in the top compartment.




A relationship consists of the follow parts.

Parent Child

Relationship Name/Relationship Name P

This is a non-identifying relationship.

A line between the parent entity and the child entity.

A dot is placed on the child side of the relationship.

Additional annotations are used to represent the type of relationship.
A Diamond symbol is sometimes used to indicate optionality.

A relationship name is placed in between the Parent and Child entities.

Technical]
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Validating a relationship will save a lot of frustration down the road.

Each and every <Parent Entity> may be composed of zero, one or more <Child Entity>.

parent ‘/L/ /

composed of / the subject of

Going from Parent to Child.

\

v

Child

Each and every <Child Entity> may be the subject of one and only one <Parent Entity>.

Parent

composed of / the subject of

Going from Child to Parent.

Child




The One-To-Many relationship is the most common.

The One-To-Many comes in many forms.
* There must be 50

Parent . Child
widgets.
composed of / the subject of A 5@.
zero, one or more exactly (n)
_. (n) reference to note (n
(n)
one or more From (n) to (m) o
y (n) = (m)
_. _.

Technical




The One-To-One relationship is not so common.

The One-To-One is used for special situations.

Parent * Therg can only be Child
one widget. N
composed of / the subject of 1
_____________________ .
Zero or one exactly (n) Reference to note *.
VA 1 *1
-9 -9 -9

Technical




The Many-To-Many relationship is much more common than people think.

Initially the validation sentence is used to discover this relationship.

Person Address

resident at / the residence for

Each and every Person may be resident at zero, one or more addresses.
TRUE?

Each and every Address may be the residence for one and only one Person.
FRLSEE

Each and every Address may be the residence for zero, one or more People.
TRUE

Technical]




Technical

The recursive relationship is addressing the following situation.

7

~~~~

Parent Organization

Subsidiary Organization(s)

Child to the subsidiary

~,

fo-—--

- - racle we s
thee%@éf:g he records n the proper or

about the records’ inteRSIGIAR QIRANZAIN}Y .

~'conmpasisckabDivn as antHRirHie-hiorars;
“CONNECT E

ny of records.
Y PRIOR”
ler.

In the recursive relationship each record will hold information

Child Organization

seto




Organization
Name

Composed of / a member of

Description

Here is how we draw a foreign key attribute in another entity.

Person

Id

First Name

Middle Initial

Last Name
Organization Name (fk)

Step 1: Take the Primary Key from the one side of the relationship.

Step 2: Make a copy of the Primary Key as a new attribute on the
many or child side of the relationship with the dot.

Step 3: Name the foreign key attribute an appropriate name.

Step 4: Append (fk) to the end of the attribute.




Technical

Let’s validate our Organization/Person relationship.

Organization

Name

Description

composed of / a member of

Person

Id

First Name

Middle Initial

Last Name
Organization Name (fk)

Each and every Organization may be composed of zero one or more People.

Sounds reasonable

Each and every person may be a member of one and only one Organization.

Nope, | want to capture all of the Organizations a Person is a member of.

Each and every person may be a member of zero, one or more Organizations.

That's’ better.




A Many-To-Many cannot be physically implemented.

Organization So what dO we dO? Person
Name Id
o Composed of / a member of First Name
Description - — — =CORESE/AMPMOEI _ _ ¥ \iddle Initial
Organization Person pastdlgme N e
Organization Name —
Person |d F|rSt Name
= e e == 1® — — — — = =\Middle Initial
Last Name

Step 1: Create another entity called Organization Person.

Step 4: Remove the Many-To-Many relationship.

Technical]

Step 2: Copy the Primary Key from the Organization entity to the Primary Key for the Organization Person.
Step 3: Copy the Primary Key from the person entity to the Primary Key for the Organization Person.

Step 5: Turn the relationship from Organization around so that the many side is on Organization Person.

Step 6: Turn the relationship from Person around so that the many side is on Organization Person.




Technical]

To finish the resolution of the Many-To-Many we need to...

Organization Organization Person Person
Name Organization Name (fk) ) [¢
— P | PersonId (fk) First Name
g , Middle Initial
Begin Date Last Name
End Date Yy,

Take the non-identifying relationship and turn it into an identifying relationship.

The contents of the new entity is now dependent on the other two entities.

Next ask the question: What do you want to know about the relationship

By definition the Primary Key must be mandatory.

between person and Organization?




http://en.wikipedia.org/wiki/Database normalization

The normal forms (abbrev. NF) of relational database theory provide criteria
for determining a table's degree of vulnerability to logical inconsistencies and
anomalies.

First Normal Form (1NF)

Table faithfully represents a relation and has no repeating groups

Second Normal Form (2NF)
No non-prime attribute in the table is functionally dependent on a proper
subset of a candidate key

Third Normal Form (3NF)

No non-prime attribute in the table is functionally dependent on a proper
subset of a candidate key

Technical
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First Normal Form (1NF)

Table faithfully represents a relation and has no repeating groups

Organization

Name

Description
Address1
City 1
State 1
Zipcode 1
Address2
City 2
State 2

Zipcode 2

No repeating groups.
So how do we fix it?

Address

What happens if ther,e;agr@sﬁhlrd addTpss that

you want to Ca pture forganization Name (fk)
located at/the location for St NEme

Do you recode the apflitatiifsystem to
account for the third @ggress?
Zipcode




Second Normal Form (2NF)

No non-prime attribute in the table is functionally dependent on a proper
subset of a candidate key

Must be in INF before it can be in 2NF.

If the entity has two attributes in it’s Primary Key then all non Primary
Key attributes must be dependent on all attributes in the Primary Key.

Organization Person

So how do we fix it?

rOrganization Name
Person Id Ir(;arson
Begin Date Person Title is a :
End Date 0 . I\F/:rg;tjll\lallm? |
. iddle Initia
Person Title m ISplaCEd attribute. L ast Name
- _J

Thie angityis O NF2NF. The attributes must be dependent on the key,
the whole key....

Technical]




subset of a candidate key

Person

Id

First Name
Middle Initial
Last Name
Account Number
Account Name
Account Opened

TMécemtdtydssniot INBNF.

Technical]

Third Normal Form (3NF)

No non-prime attribute in the table is functionally dependent on a proper

So how do we fix it?

Must be in INF and 2NF before it can be in 3NF.
No two attributes can be completely dependent on each other.

Bank Account

Account Number

Account Name
Account Opened

The attributes must be dependent on the key,
the whole key and nothing but the key, so help

me Cod.
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Organization

Name(pk)

Description (0)

ORGANIZATIONS

NAME(pk)

DESCRIPTION (o)

Entities become tables.

Attributes become columns.

Organization Person Person
Organization Name (pk)(fk) sl
P | Person Id (pk)(fk) P First Name
- Middle Initial (o)
Begin Date Last Name
End Date (0)
ORGANIZATION_PEOPLE
ORGANIZATION_NAME (fk)(pk)
P | PERSON_ID (fk)(pk) P
o o
BEGIN_DATE
END_DATE (o)
PEOPLE
1D (pk)
All spaces are converted to an underscore. (_) —————
Primary Keys become Primary Key Constraints MIDDLE_INITIAL (o)
Relationships become Foreign Key Constraints. LAST_NAME

Optional columns have an (o). Mandatory columns have nothing.




Many projects start up by reverse engineering an
existing database.

Most if not all data modeling tools provide the ability
to reverse engineer an existing database.

Some modeling tools will then allow a physical design
to be retrofitted to a logical design.




ORACLE’

Oracle
i,‘i;“.;z:ﬂ;}zf'@ www.oracle.com/technetwork/developer-tools/datamodeler

‘Copyrght  2008,209.Oracke Corperston. Al s reseved.

 SRBTLEIE  \ww.embarcadero.com/products/er-studio

@ EHA erwin.com/ SYBASE | »27 s

PowerDesigner

www.sybase.com/products/modeling
Svatem development/powerdesigner

Architect

www.codebydesign.com/SystemArchitect/downloads/

Technical







