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Data Modeling Best Practices: 

Key to your digital transformation 

Dennis Edens 

What is the problem? Key Takeaways 

Using the best practices discussed in this blog will 
provide solid results in your digital transformation 
journey. 
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Many companies and organizations 
are using data to help drive decision 
making and dramatically transform 
their business.  This requires data 
analysis and modeling to make since of 
the data.  Having best practices around 
the data modeling process will make 
the difference between success and 
failure of your digital transformation. 
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Introduction 

DTS has helped several clients in their digital 
transformation (also check out our blog “Digital 
transformation: How to get to the next level”).  
Many of these clients are looking to use their data 
to help drive their decision-making.  In a lot of 
cases, this means creating a data model that can 
analyze the data and provide insights that lead to 
actions.  DTS has put a lot of focus on data 
modeling and is a big part of our analytics practice, 
which is one of our company’s core competencies. 

In this blog, I will review the data modeling 
process and highlight some of the best practices 
that we feel should be followed at each of these 
process steps when creating a data model.  Some 
best practices depend on the tools that you are 
using, so we may touch on some of the data 
modeling tools that we currently use. 

The data modeling process 

There are two primary phases in the data 
modeling process.  These are the logical design 
phase and the physical design phase.  Each of 
these phases has four main process steps, as 
shown below. 

Data Modeling Process 

Logical design 

1) Understand the problem and define 
model requirements 

2) Understand inputs and outputs 

3) Create paper model (define model 
structure) 

4) Create data schema 

Physical design 

5) Cleanup input data and preprocess data, if 
needed 

6) Perform data analysis (physical model 
creation) 

7) Create model output findings 

8) Create visualizations to summarize results 
and drive actions/decisions 

DTS documents its best practices within the 
process step that it applies.  In this way, as our 
analysts work through the process, they have easy 
access and reference to best practices.  I will 
assume that you use a similar data modeling 
process. 

Understand the need 

The first step in the process is to understand what 
information or analysis is needed.  In other words, 
what is the problem that we need to solve?  One 
of the best practices that DTS uses to address this 
is to have a meeting with all the stakeholders.  We 
typically meet with the stakeholders one-on-one 
and then as a group.  The goal is to identify the 
requirements and to set expectations and 
timelines for all identified deliverables.  This holds 
for the data model, as well as, for the project as a 
whole. 

As our goal is to provide a solution to our clients, 
we want to ensure that the solution is one that the 
client can take over and use when DTS moves on 
to the next project.  For this reason, we also review 
the tools that we plan to use with stakeholders to 
make sure the solution is one that they can 
support and possibly integrate with their tools. 

In the process of gathering requirements, DTS will 
use a standard template for collecting, 
communicating, and documenting the 
requirements.  This helps ensure that nothing is 
accidentally left out or missed.  This practice also 
makes it quicker and easier to find and track 
requirements as the project progresses. 

In a perfect world, requirements do not change.  
However, in practice, we know that requirements 
will and often do change.  The key is to update 
requirements and project scope as they evolve 
during the life of the project.  Having good change 
management will ensure that these changes are 
well communicated, and the impacts understood. 

 

Understand the inputs and outputs 

The next step in the process is to identify and 
understand the inputs and required outputs of the 
model.  It is important to know what data you 
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have, what additional data you will need, and what 
assumptions will have to be made. 

It is also good practice to name or rename all 
columns that will be visible in the model using 
concise, self-describing, meaningful, and user-
friendly names.  It is important that someone 
using the model understands the data and not be 
confused by abbreviated or cryptic naming 
conventions.  During this process step, every 
column of data should be set to the correct data 
type.  This will prevent problems or issues down 
the road. 

Although it is too early in the process to have the 
solution, it is not too early to define the output or 
graphs that are required to communicate the 
results of the analysis.  By defining this early, you 
are identifying the target of the model.   

Create a paper model 

Once the inputs and outputs are understood, it is 
time to create a paper model.  The paper model 
should outline the analysis to be performed.  As 
part of the paper model, it is good practice to 
provide an example of the analysis that will be 
performed by the model.  This is particularly 
important if multiple people will be working on the 
model during development. 

It is also good to identify and use variables to 
manage anything that might change during the 
use of the model, like server names, folder paths, 
assumptions, etc. 

Before starting the physical model, it is important 
to review the paper model with the client or key 
stakeholders.  Getting feedback now will save a lot 
of wasted time if there is an issue with the model 
or stakeholder expectations. 

▪ Create the data model schema 

Assuming that 
your model 
will be using 
relational 
data, the next 
step would be 
to create your 
data schema.  
A data model 
schema is an 
abstract 
model that 
organizes 
elements of data and standardizes how they relate 
to one another and the properties of the real-
world entities.  The reasons for creating a schema 
are to a) solidify understanding of the model and 
its requirements, b) minimize errors and possible 
rework (or a complete redo), and c) help in 
documenting and communicating the model's 
inner workings.  The data model schema should be 
created before the physical model to improve 
model development.  The data schema should 
define the following. 

a) Database Type 
b) Entity Relationship Diagram (ERD) 
c) Data Model Structure 
d) Data Normalization 
e) Data Dictionary 

As the model structure goes, use a star 
architecture in your data model whenever 
possible to keep the model simple and minimize 
possible relationship issues.  It is also important to 
have your data tables in at least a third normal 
form to avoid issues with your model and to 
improve efficiency and storage space. 

Clean and preprocess data 

After completing the logical design, you are now 
ready to start the physical design of the model.  
This includes importing, cleaning, and if needed, 
preprocessing your data.  Your data query tool 
should be used to import and format the data to 
be used in the model.  For large tables, it is good 
practice to design your queries with filters to 
better control importing records.  Note that you 
only want to import data that is needed and will 
be used by the model.  Importing data that might 
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be needed later or will not be used in the analysis 
may confuse and will only slow down your model 
and take up more room than necessary.  Pulling in 
unused data is probably the most common 
mistake that most analysts make. 

Data analysis 

Use your modeling tool to analyze and manipulate 
your data.  DTS will use whatever modeling tool 
that the client desires, but we currently prefer to 
use Power BI for analyzing and visualizing data.  
Measures and calculated columns are used in 
Power BI for analyzing data.  It is important to use 
descriptive names for measures so that it is 
intuitive to use and understand.  To minimize 
measure complexity, it is good practice to create 
simpler measures that build to support more 
complex measures.  It is also important to 
document your measures with comments to help 
others understand how and why the measure is 
used. 

Model output 

With large data models or any complicated model, 
it can be difficult to know if the model is 
performing correctly (even if you test as you go), 
this is why it is important to test your model 
before releasing it for use.  One possibility is to test 
three specific use cases.  If all three give you the 
expected results, you can feel pretty confident 
that the model is working correctly.  The key is to 
make sure the use cases are exercising all parts of 
the model.  Depending on the complexity and the 
criticality of the model, the creation of a test plan 
may be warranted. 

Oftentimes, it is good to know how sensitive your 
model output is to changes in input parameters 
and variables.  A good practice is to perform a 
sensitivity analysis on your model.  Not only will 
the sensitivity analysis tell you which parameters 

impact the output the most, but this analysis can 
also help determine if the model is providing 
sufficient accuracy.  If you find that a 5% change in 
one variable causes a 20% change in the output, 
you will need to ensure that variable is very 
accurate.  Being wrong on the value of this 
variable will likely cause you to get bad results.  
DTS includes performing a sensitivity analysis in 
our best practices. 

Visualizations 

Model visualizations need to quickly and 
communicate the results of the model analysis 
and help drive action.  You should not make 
management work to interpret your analysis.  The 
visualizations need to tell the story.  Pay attention 
to colors, font size, everything is important.  You 
may only have a few minutes to provide your 
analysis and bottom-line results – make it count. 

DTS understands the importance of your 
visualizations and communicating to upper 
management.  We have provided a series of blogs 
dedicated to communications (Communication 
series: Presenting data).  Please check out this 
blog for additional insights. 

Conclusion 

This blog has only touched on a hand full of best 
practices around modeling as there are many 
more that we could discuss.  The last best practice 
that I will leave you with is “follow the process”.  It 
is very tempting to jump to implementing the 
physical design before completing the logical 
design, as that is where you have all the fun.  The 
time you think you are saving will be used up in 
rework and changes later.  A good logical design 
will provide better performance and typically less 
memory/storage requirements.  A good logical 
design becomes even more important if more 
than one person is working on the model. 
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