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Il NTRODUCTION

Data professionals should know that improving their data modeling skills increases productivity
and efficiency. Certifications can demonstrate these skills, which also improves your marketability.
Learning the skills discussed here will help achieve the success you want by allowing you to
become a sought-after data modeler. Data modeling skills include a basic understanding of how
to create and read such a model. Fundamental data design techniques are also essential skills

for data modelers.

Il OVERVIEW

Data modeling is the process of analyzing data-oriented structures. These models include a
variety of specific types ranging from models for physical data to models that illustrate high-level
concepts. Data modeling is similar to class modeling from the perspective of object-oriented
(O0) design except that you're modeling entity types instead of classes. A data modeler assigns
attributes to these entity types, just as an OO developer assigns attributes and operations to
classes. The associations between entities in data modeling are also similar to those between

classes in OO design.




An understanding of entity types is one of the most fundamental skills that data models must
develop. Entity types represent a collection of similar objects such as people, places and things,
although they can also represent non-physical concepts like events. Customer, Order and Item
are all common entity types in an order entry database. The main difference between an entity
type and class is that an entity types only represents data whereas a class also describes an

object’s behavior.

Entity types have at least one attribute. For example, attributes for a Customer entity type
typically include First Name and Last Name. Developers typically implement attributes as column
in database tables, although achieving the optimum level of detail is often the most challenging
aspect of this process. Expressing a single attribute with multiple columns can provide greater
control over the data, but it also incurs development and maintenance costs. For example, a
phone number in North America has three components, including the area code, prefix and line
number. However, there’s rarely a compelling reason to assign each component to a separate

column.




Bl NAMING CONVENTIONS

A data modeling project should include naming conventions that are typically maintained by
enterprise administrators. These standards are essential for making code easy to understand and
modify. Physical and logical data models typically have different naming conventions since they
have different purposes. For example, the naming conventions for logical data models should give
greater priority to human readability, while the naming conventions for physical models focus more

on technical considerations.

Bl REILATIONSHIPS

Learning about the relationships between entities is a key requirement for developing your data
modeling skills. The relationships between entities are conceptually identical to the associations
between objects in OO programming. For example, Customers place Orders, so placement is the
typical relationship between customers and orders in an order entry system. Similarly, Customers
live at an Address, and a Zip Code is part of an Address. Naming a relationship often becomes

unnecessary if you specify the entities’ role in that relationship with sufficient clarity.

Bl KEY ASSIGNMENT

Data modeling uses two basic strategies to assign keys to tables. Assigning a natural key is usually
the best option when a table has at least one attribute that’s unique to the table’s business concept.
For tables where this isn’t the case, a data modeler needs to add a new column known as a
surrogate key. This column has no business meaning and merely serves to identify an entity type.
For example, addresses don’t have an obvious natural key because you need the entire address to

identify it. In this case, a data modeler often uses a surrogate key called something like “AddressID”

to identify the address.




Normalization is the process of organizing data within a data model to make its entity types more
cohesive. This generally involves reducing data redundancy, which is highly beneficial for applica-
tion development. Storing objects in a relational database becomes much easier when information
about those objects is maintained in only one place.

The first three levels of normalization are the most common, although higher levels are possible.
Normalization is a progressive hierarchy such that the next level meets all the requirements of the
previous level. For example, an entity type is in first normal form (INF) if it doesn’t contain repeating
groups of data. An entity type is in second normal form (2NF) if it’s in INF and its non-key attributes
are fully dependent on its primary key. An entity type is in third normal form (3NF) if it's in 2NF and its

attributes are directly dependent on the primary key.

However, normalization incurs a performance cost, so denormalization is also an important skill for

data modelers. As a result, data models often bear little resemblance to their normalized schema.

In addition to proper training, the key to improving data modeling skills is practice. Data
modelers who follow the agile methodology should welcome the offer of assistance as part of

the Model With Others practice. Answering questions about why you do things a certain way is

also a great way to hone your data modeling skills.




Bl (DERA'S SOLUTION

ER/Studio Data Architect

Document, design, and communicate data assets faster and easier.

Round-trip database support gives ER/Studio Data Architect users the power to easily reverse- and
forward-engineer, compare and merge, and visually document data assets across multiple relational,
NoSQL, and ETL platforms and data sources. Built-in facilities automate routine data modeling tasks so

users can analyze and optimize database and data warehouse designs faster than ever.

Start a free, fully-functional, 14-day trial today!

Start for FREE

@ Er/studio Data Architect - [Repo Server VM2016RPTS] [Logged In As: Admin] - [Team Server: hitp://vm2016rpts:81/home/view.spg] - [.al Model View: GIM_OLTP ] = B
i © Fle Edit View Insert Model Format Layout Datsbsse Tools Repository Macro Shortcuts Window Help _ax
RES % ONERem | 2H (KEQAQGAY L XRE| - ¢ B FEE- hhta2%e¢SsHlSEfAS@EHIEBB8Au: [
YA LG ERRCH AN RO SOHALHI@S R T i =

M GIMDE.DM1 —Wmmﬁm_nmq (3

@ Global Investment Management ~
I3

{3 Main Model
by Atibuts View I Table Editor 0 x

g Broker ... | Entity Name: [Gient Table Name:  [BIER Owner: =

Oy Cliert
Py Data Classiication View [ Physical Only I Do Mot Generate

g ﬁ,:im::thme PreSQL&PostSQL | NamingStandards | Compare Options | Datalineage | Security Information |  Attachment Bincings
L@ Transaction Storage | Partitons | Cuefon | Constaints |  Dependendes |  CapacityPamiing | Permissions
T GIM_DW Columns | O0L | mdees |  Foeignkeys |  Defiton | Note | WhereUsed

Ey G\Mbigmﬂada . Column Domain Datatype _ Nulls
88 Main Model &7 CLIENT_ D Idertifier ) NOT NULL
= Business Data Obiects CLIENT_FIRST_NAME Short Name. VARCHAR2(20) NOT NULL
Tables 5] CLIENT_LAST_NAME Medium Name VARCHARZ(4D) NOT NULL
BAOKER (Broker] CLIENT_GENDER Gender CHAR(T) NOT NULL
LIENT (Cent) | CLIENT_YEAR_OF_BIRTH Year NUMEBER(4.0) NOT NULL
ENT_TRANSACTION (Cliert” CLIENT_MARITAL_STATUS Martal Status VARCHAR2(20) NULL
INVESTHENT investment] CLIENT_STREET_ADDRESS Street Address VARCHAR2(40) NOT NULL
] INVESTMENT_TYPE nvecimen CLIENT_POSTAL_CODE Postal Code CHARIE) NOT NULL
| OFFICE_LOCATION (Offise Loca CLIENT_CITY Ciy VARCHAR2(30) NOT NULL
Columns [48) 10 CLIENT_STATE_PROVINCE State Code CHAR(2) NOT NULL
Indezes [12) CLIENT_PHONE_NUMBER Phone Number - Freeted | VARCHAR2(25) NOT NULL
Views (2) CLIENT_HOUSEHOLD_INCOME Income NUMBER(30.2) NULL
E”e‘f” Keys (7) CLIENT_COUNTRY Courtry VARCHAR2(40) NULL
(& M“';Z'::EE — S5 BROKER_ID Identifier NUMBER(.0) NOT NULL
98 Object Types
Packages
b-i%, Procedues
Rlolback Segments
|2y Sequences
F27 Synonyms

Tablespaces [1]
Triggers
58 Users (41
Rloles (10)
Shapes (1]

b von [ o] (Ko (2 e |

g Data Classiication View v

@ Data. | @DataD..| B0ata Li..| B Macro |

IDERA.COM


https://www.idera.com/er-studio-data-architect-software/freetrialsubscriptionform
https://www.idera.com/er-studio-data-architect-software/freetrialsubscriptionform
https://www.idera.com/er-studio-data-architect-software/freetrialsubscriptionform

