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Data Modeling
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In Figure 5-1, we included words for both directions of the relationship line; the top words are read from parent to child, and the bottom words are read from child to parent.



The ERD also communicates high-level business rules. Business rules are constraints or guide-
lines that are followed during the operation of the system: they are rules such as “A payment can
be cash, check, debit card, credit card, coupon(s), or food stamps,” “A sale 1s paid for by one or
more payments,” or “A customer may place many orders.” Over the course of a workday, people
are constantly applying business rules to do their jobs, and they know the rules through training
or knowing where to look them up. It a situation arises where the rules are not known, workers
may have to refer to a policy guide or written procedure to determine the proper business rules.



Cardinality and ordinality

Cardinality refers to the maximum number of times an instance in one entity can relate to instances of another entity.
Ordinality, on the other hand, is the minimum number of times an instance in one entity can be associated with an
instance in the related entity. Cardinality and ordinality are shown by the styling of a line and its endpoint, according to
the chosen notation style.

Crow's Foot Notation
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https://www.lucidchart.com/pages/ER-diagram-symbols-and-meaning



One and ONLY one

Alice can have one and only one login (e.g. a11235) and that
Student login can only be assigned to Alice. When Alice graduates, no
one else can be assigned the login a11235.

LoginID

Aa1e 9 if and only if

One

A student, Alice, can only have one dorm room at time. A
Student dorm room can only house one student at a time (for the
sake of this example). Next year, Alice will be assigned a new

DormRoom

dorm room, and at that point her dorm room from this year
will be assigned to a new student.

https://stackoverflow.com/questions/33781451/crows-feet-one-vs-one-and-only-one



CONCEPTS IN ACTION 5-

The User’s Role in Data Modeling

I have two very different stories regarding data models. First,
when [ worked with First American Corporation, the head of
Marketing kept a data model for the marketing systems hanging
on a wall in her office. I thought this was a little unusual for a
high-level executive, but she explained to me that data was criti-
cal for most of the initiatives that she puts in place. Before she can
approve a marketing campaign or new strategy, she likes to con-
firm that the data exists in the systems and that it is accessible to
her analysts. She has become very good at understanding ERDs
over the years because they had been such an important commu-
nications tool for her to use with her own people and with IT.

On a very different note, here is a story I received from a
friend of mine who heads up an IT department:

“We were working on a business critical, time dependent
development effort, and VERY senior management decided
that the way to ensure success was to have the various teams
do technical design walkthroughs to senior management on a
weekly basis. My team was responsible for the data architecture
and database design. How could senior management, none of
whom probably had ever designed an Oracle architecture, eval-
uate the soundness of our work?

So, I had my staff prepare the following for the one (and
only) design walkthrough our group was asked to do. First,
we merged several existing data models and then duplicated
each one . . . that is, every entity and relationship printed twice
(imitating, if asked, the redundant architecture). Then we intri-
cately color coded the model and printed the model out on a
plotter and printed one copy of every inch of model documen-
tation we had. On the day of the review, I simply wheeled in
the documentation and stretched the plotted model across the
executive boardroom table. ‘Any questions,” I asked? *Very
impressive,’ they replied. That was 1t! My designs were never
questioned again.” Bavbara Werem

(Questions

I. From these two stories, what do you think is the user’s role
in data modeling?

)

When is it appropriate to involve users in the ERD
creation process?

3. How can users help analysts create better ERDs?




/- 0 Normal Form

Do any attributes have multiple
values for a single instance of
an entity?

Yes: Remove the repeating attributes and repeating
groups. Create an entity that describes the
attributes. Usually, you will need to add a rela-
tionship to connect the old and new entities.

MNo: The data model is in 1NF.

>~ 1 Normal Form

Is the identifier composed of
more than one attribute? If so,
are any attribute values
dependent on just part of the
identifier?

F

Yes: Remove the partial dependency. Move the
attributes to an entity in which their values
are dependent on the entire identifier.
Usually, you will need to create a new entity
and add a relationship to connect the old and
new entities.

No: The data model is in 2NF.
h

>~ 2 Normal Form

Do any attribute values depend
on an attribute that is not the
entity’s identifier?

F

Yes: Remove the transitive dependency or derived
attribute. Move the attributes to an entity in

Usually, you will need to create a new entity and
add a relationship to connect the old and new
entities.

No: The data model is in 3NF.
\

which their values are dependent on the identifier.

\b 3 Normal Form

FIGURE bA-1

Normalization steps.
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Third normal form



YOUR TURN 5-8

Boat Charter Company

A charter company owns boats that are used for charter trips to
islands. The company has created a computer system to track
the boats it owns, including each boat’s ID number, name, and
seating capacity. The company also tracks information about
the various islands, such as their names and population. Every
time a boat is chartered, it is important to know the date that
the trip is to take place and the number of people on the trip.
The company also keeps information about each captain,
such as Social Security number, name, birthdate, and contact

information for next of kin. Boats travel to only one island
per visit.
Questions

1. Create a data model. Include entities, attributes, identifiers,
and relationships.

(]

. Which entities are dependent? Which are independent?

3. [Optional] Use the steps of normalization to put your data
model in 3NF. Describe how you know that it is in 3NF.

[

DV
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