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Prerequisites - Technical

Software Requirements
* Power Bl Desktop (Free) — Power Query is built into Power BI for data
transformation.
 Excel (2016 and later, or Microsoft 365) — Power Query is available in the "Get &
Transform" section.

* Wind 0S (Wind 10 or later recc 1ded) — Power Query in Power Bl is
optimized for Windows.
Optional:

* Power BI Service (Pro or Premium Per User License) — If publishing reports online,
you'll need a Power Bl account

Prerequisites - Technical

Computer Capabilities & Performance Considerations
Power Query processes data transformations, and performance can be impacted by your
system specs.

* RAM - 8GB minimum; 16GB+ recommended for handling large datasets.

* Processor — Intel i5/i7 or AMD Ryzen 5/7 or higher for better performance.

« Storage (SSD Recommended) — Faster SSD drives improve data processing speed
compared to HDD.

* Internet Speed — If working with cloud data, a stable internet connection is necessary.

Prerequisites

Excel & Power Query Basics
Power Query is integrated into Excel and Power BI, so a solid understanding of Excel
functionalities will be helpful:

Excel Tables & PivotTables & Power PivotTables

« If you've worked with Excel PivotTables, the transition to Power Bl data modeling is
easier.

Power Query (ETL Process)

« Extracting data from different sources.

* Transforming and shaping data using Power Query (e.g., removing duplicates, merging
tables, unpivoting data)
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Basic Data Modeling Concepts

Before diving into Data Modeling, a beginner needs a good grasp of:

Relational Databases & Tables
« Familiarity with concepts like tables, columns, rows, primary keys, and foreign keys
* Knowing how different tables relate to each other (one-to-many, many-to-one,
many-to-many).
Data Types & Formatting
* Understanding text, numbers, dates, Boolean (True/False), and how they impact
calculations.
Data Cleaning & Transformation Basics
* Basic knowledge of handling missing data, duplicates, and inconsistencies.

Who is Data Modeling For?

Usel

1 Power BI Develops Data modeling is essential for structuring Power BI datasets
efficiently using star schema for optimal performance.

2 Bl Analysts & Report Designers Helps create models that support fast, accurate, and scalable
reporting in tools like Power BI.

3 DAX Users A strong data model minimizes the complexity of DAX formulas

and improves report performance.

3 Financial Analysts and Accountants A well-designed financial data model supports profitability
analysis, forecasting, and budgeting.

4 Credit Managers & Sales Teams Helps structure customer and transaction data for segmenting
audiences and tracking key metrics.

5 Decision Makers & i L ing data models helps in financial reporting and
operational efficiency.

Benefits of Learning Data Modeling in Excel:

Excel is familiar territory for all of us

Increased opportunities for internal use leads to wider application
Increased usage cases leads to increased experience

Small quick wins will encourage motivation to learn more.

Logical transition to Power Pl through PowerPivot

vk N e
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Why is a Data Model Important?

Optimized Performance — Reduces redundancy and improves efficiency.

Scalability — Allows easy expansion of data as your model grows.

* Accurate Insights — Prevents errors and inconsistencies.

Better Data Relationships — Enables complex queries and drill-downs.

Better DAX Performance & Simplicity — Makes DAX Measures easier to write and
troubleshoot.

Building a good data
model is one of the
most important things
you can do in Power
BI. - Pragmatic Works
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Poor Performance & Slow Reports
Incorrect Data & Calculation Errors
Difficulty Writing & Understanding DAX
Relationship & Cardinality Issues

Data Model is Hard to Maintain

Security Risks

Unusable or Messy Reports

Poor Data Refresh Performance

Inconsistent Reporting & Business Intelligence
Lack of Scalability & Flexibility

Importance of the Data Model

1. Performance Optimization

A well-structured data model ensures faster query performance by reducing
redundancy and improving compression.
Proper relationships and indexing reduce the load on DAX calculations, improving
responsiveness.
Avoiding unnecessary calculated columns and instead using measure-based
calculations ensures efficiency.
2. Data Accuracy & Consistency

* A properly normalized data model prevents duplicate data and inconsistencies.
Correctly defining relationships (one-to-many, many-to-one) ensures that data
aggregates accurately without errors.
Using surrogate keys instead of composite keys avoids ambiguity in relationships.

Importance of the Data Model

3. Better DAX Performance & Simplicity

A well-designed model simplifies DAX formulas, making them easier to write and
troubleshoot.
Flat or poorly structured models can lead to complex, slow DAX queries.
Keeping a star schema instead of a “snowflake” or “spaghetti” model improves
the readability and maintainability of DAX calculations.
4. Scalability & Flexibility

* Asthe business requirements and personnel change, modifying a solid model is

easier to understand and restructure than a messy one.

* Astructured model makes it easier to scale as data volume grows. It allows for the

addition of new tables and data sources without breaking existing reports.
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Importance of the Data Model

5. Improved Report Performance
* The right relationships and calculated fields reduce the need for excessive visuals
and filters, leading to faster dashboards.
* A model optimized for import mode or DirectQuery enhances report
performance by minimizing unnecessary calculations.
6. Security & Row-Level Security (RLS) Implementation
* A well-structured model supports role-based access and Row-Level Security
(RLS).
* Poorly designed models can lead to security loopholes or data leakage.

Importance of the Data Model

7. Easier Maintenance & Collaboration
* A clean model helps other analysts understand and build on it without confusion.

If multiple developers work on the model, a structured approach ensures team
collaboration without causing disruptions.

8. Efficient Storage & Reduced File Size

* A normalized model with proper relationships results in better compression and
reduced memory consumption.

Flattened models with excessive columns increase file size and slow down
queries.

Importance of the Data Model

9. Data Reusability

* A well-structured data model can serve multiple dashboards and reports. Cross
Reporting Drill Through.

Rather than reinventing data structures for every new report, a good model
supports different business needs efficiently.
10. Business Logic Centralization

* Keeping business logic in the model (through measures and relationships) ensures
consistency across all reports.

If logic is embedded in visuals, it becomes harder to manage and leads to
inconsistencies.
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Data Modeling Done Right

OVERVIEW

Prerequisites

Basic Data Modeling Concepts

Basic Power Bl Navigation

Data Modeling in Power BI

Data Modeling in Power Pivot Excel

Basic Data Modeling Concepts
Organizing Your Analytical Data

Fact vs. Dimension Tables
* Learning the Star Schema and
Snowflake Schema structures.

Relationships in Power BI
Cardinality (one-to-many, many-
to-one, many-to-many).

Direction of relationships (single
vs. both directions)

NS

Active vs. inactive relationships

What is a Data Model

A data model is an structured framework that defines how data is stored, organized, and
related within a system.

In the context of Power BI, a data model consists of tables, relationships, and
calculations (measures, calculated columns) that help transform raw data into
meaningful insights.

Different Data Model Types are:

*  Flat Model — A single table with all data (inefficient for large datasets).

* Relational Model — Multiple tables with defined relationships. (most common in Power BI).

« Star Schema — A central fact table surrounded by multiple dimension tables (ideal for
reporting). Often called dimensional data modeling.

¢ Snowflake Schema — A more normalized version of the star schema with further breakdown
of dimensions.
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Key Components of Dimensional Data Modeling

+ Fact Tables — Store measurable numerical data (e.g., sales, revenue, credit limits).

* Dimension Tables — Store descriptive data (e.g., customers, products, regions)

* Relationships — Define how dimensions relate to facts (typically one-to-many)

* Surrogate Keys — Unique identifiers used in dimension tables instead of Natural keys.

Hierarchies — Logical drill-down structures (e.g., Year - Quarter - Month - Day).

4/14/2025
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Flat Table also called a denormalized table, is a table that
contains all relevant data in a single, wide structure without

1
ontrol Systems _ Nartreast Region 4 requiring joins to other tables. Each row in the table
Jne Services i i 1 CHI represents a complete dataset record, with all necessary
e Services Northeast hegion 2 R attributes included as columns.
i i i 1 CHi
:‘rixlTele\‘lslon N?nfeasl Re.g\or : é(:ll (S;rar"c istics of a Flat Table:
Lrity Nortreast Regior. 7 SCR oo * No Relationships or Joins Required — All data is stored in a
Integation i i 1 CHI ~ single table, removing the need for complex queries that join
';:ﬁ"“” Northeast Reglion ‘; ;‘: multiple tables. (No VLOOKUP/XLOOKUP, SUMIFS or
| e n m . INDEX/MATCH needed)
fetopment i i 1 CHI * Redundant Data - Since all information is in one place,
ontrol Systems 2 PEC some data fields (e.g., customer names, product descriptions)
; :EC might be repeated across multiple rows.
2 « Easy to Query — Since all data is in one table, queries are
integation 2 PEC typically simpler and run faster for basic reporting and
ypically simpl P g
| Development 2 P analysis. All columns needed in one place.
elopment 2 PEC .
ST a3 PR * Wide Table Structure — The table may have many columns
Ine Services 3 spr to store all necessary attributes.
icOislcnsion) 2 * Llack of Normalization— Unlike a normalized relational
I':‘:::’;am 7 o = database structure, flat tables do not follow principles like
Development __ MidwestRegion reducing redundancy through primary and foreign key
Jelopment i i i relationships.
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Typical Flat AR Trial Balance Table
{6 Customerld  ustomerName  OrcerlD_SalesRep Division

TermsiD  InwoiceNo.

Involce Date Due Date.

Invoice_Amoun

Invoice_BalanciToday's Dat

4/14/2025

5 e418s Wia-Greenfelder 1002666 21E2CCIV-$R DR INVIODGAS00  S/ZV2024 5202004 § 21614200 § 21614200 1232024
7 o5 Swayn-Schowalter 1002744 IASYS-SCR DR INVIODAIO 7324 U024 S 87257 350 12302028
e NoanMcCure 100767  4I01MWDSPR DR INVIODZGT0 7820 7G04 S A778B00 S ATIBAB00 132024
9 Sessie2 GahamCollns 1002769 14MACSPEO NGD  INVIOOZG0 7107024 YE2024 § 19625700 § 500000 1232024
10 4928941 Hand, Bruenand Fe 1002760 4634 MON-CHI N INVIOOZ78000 711502024 10132024 §  4BLALS00 S 100.000.00 121312024
B 677 Trantowkris 0062 W075CB-SPR NG INVIO2EZ200 771902020 182004 S 4260500 § 42806700 12312024
15 10563 Daugheryinc 1002620 O SWD-PR NGO INVIOO2E000 771972004 1017200 § 077200 § 977200 1232024
M 9546985 Mort i 002644 4641 SWD-CHI NaD  INVIOD26A400  7/29/2024 B804 § 3RSGA00 § 3256400 1232024
41 174275 Hoeger,Quiton an 1002693 4202 SWD-PEO NGO 2600 WA 102200 § 27262500 § 27262500 12312024
2 oreses Ray 002858 G561MON-GI NGO INVIODSSS00  HA2020 1V12024 § 9608900 § 9605900 12312024
23 sestom McQulough-Reynol 1002061 3407 CYBSPR DR INVIOSSIO0  BAA0DA A0 § 32757.00 § 342797.00 12312028
2 1680002 Wilms Grol 002566 136ACSCHI DR INVIODEGSO0 862024 BE2024 § A07AA200 S 40714200 1232024
25 6200091 Smitham, Kochand 1002669 2676 CCTV-SCR NGD  INVI002860 2020 wE2024 S 1968700 S 19687100 12312024
2 1002600 VonRuedenGroup 1002677 1051 MON-PEO DR INVIOD2STI00 BTN 9502024 § 5754300 § 5756300 1232024
3 175205 Baumbach-Wilkins 1002854 4818 ACSCHI NSO INVIOOZESA00 8182024 V162024 $ 36753600 § 367.596.00 123u202
» oy 1002888 1115 MON-GH N0 2600 /1072020 10182020 § 247300 § 22300 1232024
42 2uG0%0KohlerNolan 1002894 4077 CYEPEO NGD INVIO2ESN00  B/2U2020 10202024 § 2187500 § 2197500 12312024
49 3160001 Swaniawski-Welssi 1002901  41GACSPEO NED  INVIOOZSOIOO 8232024 1072212024 $ IS0.00 § IG570.00 12312024
S 1953 Daugherylnc 100203 ADGSWD-SPR NSO INVIOZOG00  B27/2024 1U252020 § 431000 § 4317000 12312028
S 16207 HansenMcGynn 100206 1254 ACSPEO DR INVIOOG0  BIS0/2024 EGUZ020 § %600 § 32789600 12312028
55 6056263 HarberParision 1002907 ISOSYSSCR NGO INVIOD2SO700 9272004 122024 § 0SS0 § 955300 1232024
6850075 Mortz, Kuband Bart 1002910 2466 HAD-PEO NGD  INVIO2SI000 /42026 1U32008 § 41241700 § 41241700 12312028
109 4504876 Wunsch nc 1002051 2660 SWD.SPR NGD %6100 WS/2020 14202 § 11219000 § 11219000 12312024
120 8054195 Abemathy, Kuhima 1002972 A40ACSCHI  NED  INVIOO297200  O/S2024 1yal024 $ 03300 § 04300 12312026
o alsh 1002973 1433 MONPEO NGD  INVIODST0 OS24 1VA2024 § 4SE600 § 49366000 123204
6 104331 Puray,OrizandRo 1002912  4BGBACSCHI NGO INVIOSI00  S024 142024 S ALAETOD S ALAGI0 12312024
8 265714 Halvorson, Predows 1002937 2354HADSCR NSO INVIOOZW00 WS04 12472024 $ 10538800 § 10538800 1232024
123 1600490 Wetner,Sonfordor 1002975 4814 HAD-PEO DR INVIOOZ7S00 9062024 62024 § 4B870L00 $ 48679100 12312024
& 61634 OonSchmidt 1002939 ADDGMON-SPR N30 INVIOOZSI00 9062024 10652024 $ 2605L00 § 23605100 123y2024
Normalized Table Customers Table
A normalized table is a part of a relational Customerid Customertiame Customerddress
database design. It follows the principles of, oo 0c Conp 3 Emst
database normalization (organized data) . 0 455 0ak st
Essentially it is a process used to organize data to S
reduce redundancy and improve data integrity.
Inoiceld Custamend
Normalization involves breaking down large, o oo
complex tables into smaller, related tables that Py oo
follow specific normal forms (rules) to minimize
eati - InvoiceDetals Table
data duplication and ensure consistency. v
Inoiceld Producto Quntiy price
o ™ 2

voicep || customeniame | customeradaress || productip | productname | quaniy | prce

» Products Table

O (ST — T m

102 X2 Ine 456 0sk 5t 001 Laptop 1 500 e Mouse
Star Schema 1
+ Dimensional modeling s based on | .
organizing data into two main types of * Dim
tables: |

 Fact Tables — Store quantitative business

metrics (e.g., sales revenue, quantity sold).
Dimension Tables - Store descriptive

attributes that provide context to facts

e.g, customer details, product names, time

periods).

« This structure enables denormalization
(reducing complex joins) to speed up
queries.

community.dynamics.com
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Flat Table

Star schema

T leg |

Snowflake schema

No schema

10
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1. One-to-Many (1:M) Relationship (Dimension to Fact)
* Most common relationship in a star schema.
Each Dimension Table has a Unique Value, 7rirm
Natural Key, Su Ke

The Fact table has a Foreien key referencing the
dimension table that tie them together.

in the fact table.
Dimension Tables filter Fact tables.

One row in a dimension table can relate to many rows it

+ One Way relationship. (OLn
« Fact tables do not filter dimension tables. If a e [
fact table filtered a dimension table, ambiguity is - 0 E
introduced. Think of a single row in an Excel | = M oo
spreadsheet that contained many rows, ==
attempting to filter its own header row. It can be IEI

misleading.
For Example:

+ - ADate dimension table has a unique Date Key.

* - The Sales fact table has a Date Key as a foreign key.
(several Date Column in fact)

- One date in the Date table can relate to many sales
transactions

2. Many-to-One (M:1) Relationship (Fact to Dimension)
This s the reverse perspective of the one-to-many
relationship.

Each fact record refers to a single related dimension
record or another table record.

Cardinality
Direction of Relationships

Inactive vs. Active Relationships

[CL——

4/14/2025

3. One-to-One (1:1) Relationship (Rare)

* Thisis less common in a star schema but may occur in
cases where a dimension is split into multiple tables
for performance or security reasons.

For Example:

A Customer table may store general information, while a

Customer Details table stores sensitive information (like

credit scores) in a separate, restricted table or if there is a

k tal

4. Many-to-Many (M:M) Relationships (Not Directly in

Star Schema)

+ Star schemas avoid direct many-to-many
relationships. The Traditional star schema does not
natively support many-to-many refationships.

These relationships are typically resolved using bridge
tables (also called junction tables) in more complex data
models.

For Example:
If Employees can be associated with multiple Roles, and
each Role can belong to multiple Employees, a Role-
Employee Bridge Table is used to break the many-to-many
relationship into two one-to-many relationships.

Cardinality

(8] cusomerdinension

]

8] rtercimerson

ot

Direction of Relationships

Inactive vs. Active Relationships

[CEm—

Key Difference

Between Fact
& Dimensions
Tables

m Fact Table Dimension Table

Stores measurable business

(G0 s ()
Contains numerical and
PEEUTD ik ek
Granularity High granularity (transactions,
events)
Sales, Revenue, Quantity,
s Profit
- Contains foreign keys

referencing dimensions
Frequently updated with new
transactions

Used for calculations, KPls,
trends

Connects to multiple
dimension tables

Larger (stores high volume of

Data Changes
Usageiin BI

Relationships

Data Si:

ata size records)

Attributes  Narrow Width and Long
Length

Stores descriptive attributes
(context)

Contains categorical or descriptive
data

Lower granularity (business
entities)

Product, Customer, Region, Date

Contains a primary key used in fact
tables

Less frequently updated, usually
static

Used for filtering, slicing, and
dicing

Connected to fact tables using
primary key

Smaller (stores descriptive data
only)

Wide Width, and Short Length

11
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Stores measurable business
data (metrics)

Contains numerical and
aggregatable data

High granularity (transactions,
events)

Sales, Revenue, Quantity,
Profit

Contains foreign keys
referencing dimensions
Frequently updated with new
transactions

Used for calculations, KPls,
trends

Connects to multiple
dimension tables

Larger (stores high volume of
records

Narrow Width and Long
Length

Fact Table - Orders

Orderlndex_SK OrderDate  OrderlD  OrderAmount  CustomerlD_FK__Saesperson_ID_FK DivisionlD_FK  Order_StatDate  Order_CompletionDate
1 13202 10000005 3925500 a30ACs 13172021 P
2 1/1/2021 1000001 $  249,312.00 36725WD 1/31/2021 2/14/2021
3 1/1/2021 1000002 $  283,777.00 2827187 1470CCTV 1/31/2021 2/14/2021
4 120 10000045 1756300 1318708 1722151 a0 215701
5 1/3/2021 1000005 $  411,681.00 6471969 2680HWD 2/2/201 2/16/2021
Fact Table - Invoices
[ —
5 OrderiD_FX SalesReplD_FDivkion_FKTemslD Iniiceio K InvoiceDate _DueDate_ nvoice_Amount_Inveic_Salarce
1 om0 TEACSR NSO INVIDAG00 a0 S0 S GG S 2162660
@ domn woosiz asACSCHI NSO W01 SIS/ a4 S L4500 S 146700
a0 oo oo 500 a0 101000 s 30000 5 -
S5 1t IN0M3  ABGACSCH MO INVIDON0 S 10 s om0 S -
Fact Table - Payment
Paymentbodd  paymentDate  Method PaymentAmount  ApplyAmount  AppiyBslance  8ankiD  BatchiD
SAfocheck  § 28000 9280005 - hase-Op  20710501-CHK
PMT10004240 11/16/2021ACH $ 343,421.00 s 343,421.00 $ Chase-Op 20211116-ACH
PMTI0005400 Vshouach  § 4% S 945005 - Chase-0p  20220108ACH

Fact Table - Products

4/14/2025

Invoice_SK InvoicelD_NK  CustomerSK_FKOrderlD_SK Productt_SK.InvoiceDate  Qty Uniterice  Discount  TotalAmt  TaxAmount _ ltemTotal
1099 INV100097300 08 1000973 201 416/2022 55 2000 s%$ 9500 $7.60 $ 10260
2156 INV100203000 417 1002030 202 7311203 35 1500 0%$ 4500 $.60 5 4860
FactTable for v
Invoicing 3
using
Surrogate Keys z
Only e

Orgindex_sk Parent

15afeCore Holdings, LLC
25afeCore Holdings, LLC
3SafeCore Holdings, LLC
4SafeCore Holdings, LLC
5SafeCore Holdings, LLC

Index * Day [~
w72 24005
w230 13
1870 21202005 12
1869 2112025 11

Dimension Table - Regions

Subsid Division_NK  TradeCode TradeAbbrv
Safezone nstallations  ACS-CHI o acs
SafezoneInstallations  ACS-SCR o Acs
Safezonenstallations  MON-CHI 05 MON
Safezoneinstallations  MONSCR 05 MON
Safezoneinstallations  CCTV-CHI 02 cav

Role Playing Dimension - Date Table

‘Trade Description Region

Access ControlSystems  Midwest Region
Access ControlSystems  Northeast Region
MonltoringServices  Midwest Region
MonitoringServices  NortheastRegion
ClosedCircuit Television Midwest Region

Day Name [~ | Month Number [ ] Month Name [~ ] Quarter Number [~ ] Quarter Year [~ ] Short Year

Fi 2 feb
Th 2 feb
Wed 2 Feb
Tue 2 Feb

1 25001
1 25001
1 25001
1 25001

Dimension Table - Customer
CustomerlD_SK CreationDate CustomerlD_NK  Company_Name Credit_limit. Credit_risk Terms  SalesPersonIDFK nsion Table
1 1083931 purcy, Ortz and Rodrguer $ 10000000 HighRisk N30 485 Stores descriptive attributes
2 5/1/2004 '8338926Kuhn Group $ 100,000.00 High Risk N30 4207 (context)
3 1/a/2009 48061216raun andsons S 50000000 ModerateRisk  NoO 2459
Jast, Langworth and Contains categorical or descriptive
4 3/31/2007 9965523Hodkiewicz $ 1,000,000.00 Low Risk LEY 4860 data
Lower granularity (business
Dimension Table - Salesperson entities)
Employee_SK  EmployeelD_NK _ EmployeeName  Posiion  Location StartDate Phone_No _ EmailAddress
1 1001StevenWebp  Salesperson Chicago 8/20/20152106270  swebb@safecore.us Product, Customer, Region, Date
2 101Lennifersurke  seniceField peoria 4/26/2020210:5539  jourke@safecore.vs
3 1019Chad Cobb Salesperson Peoria 10/19/2020210-9462  ccobb@safecore.us. Contains a primary key used in fact
4 1032M Chicago tables.

Less frequently updated, usually
static

Used for filtering, slicing, and
dicing

Connected to fact tables using
primary key

Smaller (stores descriptive data
only)

Wide Width, and Short Length

*| Year [+
2 2025
25 o025
25 2025
25 2025

12
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Date Table — Time Intelligence

| Day Name |~ | Month Number || Month Name |~ | Quarter Number || Quarter Year |~ | Short Year |~ | Year

1872 2/14/2025 14 Fi 2 Feb 7 25Q01 25 202
1871 2/13/2025 13 Thu 2 Feb 1 25Q01 25 202
1870 2/12/2025 12 Wed 2 Feb 7 25Q01 25 202
1869 2/11/2025 1 Tue 2 Feb 1 25Q01 25 202

Continuous Date Range - no missing oe duplicate dates, typically spans from the earliest to the latest transaction date in
your dataset. To support future forecasts, it will need to extend beyond the current date (e.g., 2-3 years into the future).
One Row per Day - Each row should represent a single date (no duplicates).

Must Include a Column of Type ‘Date’” - At least one column formatted as Date (not DateTime)as the Primary Key.

Must be Mark as a Date Tableln Power Bl - Table Tools > Mark as Date Table > Select Date Column

Sort By Other Columns = You will want to Sort Month Name by Month Number, so your visual months are in order.
Standard Date Attributes- The table should include additional columns to support various time-based filtering and
grouping: Year: Qtr, YYYY-MM, Full Month Name, Period, Weeks, Date Calculations, Supports Fiscal Year

No Relationships to Fact Tables with Duplicate Date Columns - Only the Date column from the Date Table should be used
to create relationships with fact tables. Avoid using multiple date fields from fact tables—use USERELATIONSHIP() in DAX
for alternate date fields (e.g., Order Date vs. Invoice Date).

4/14/2025

Date Table — DAX Method

DateTable =
ADDCOLUMNS (
CALENDAR (DATE(2015,1,1), DATE(2030,12,31)),
"Year", YEAR([Date)),
"Month", FORMAT([Date], "MMMM"),
"Month Number", MONTH([Date]),
"Quarter", "Q" & FORMAT([Date], "Q"),
"Day of Week", FORMAT([Date], "dddd"),
"Day of Year", FORMAT([Date], "DDD"),
"Week Number", WEEKNUM([Date])

Date Table —

let
Source = List.Dates,
et

M’ Method

1, 1), Durati #date(2020,1,1)), #duration(1, 0,0, 0)),
"Table from List" = Table.FromList(#" 1L, null, Extravalues rror),
Table. AddindexColumn(#"Table from Lit 3
ble.RenameColumns(#"Added Index’ ", "Date"}),
Table AddColumn(#"Renamed Columns", "Year", each Date Year(Date})),
Custom’, "Month Number", each Dat
2y, each Date.Dayl(Date])),
", each Date.ToText([Date],"ddd"),
ach DateToTe

ort Year"},

rt Vear', type text]),

#°Split Column by Position = Table.SplitColumn(#"Changed Type","Short Year" Splitter SplitTextByRepeatedLengths(2){"short Year.1",
#"Changed Type1" = Table.TransformColumnTypes{#"Split Column by Position",({"Short Year.1", Int64Type), ‘Short Year.2", Int64Type}l),

ort Year2'}),

Year)) & "Q" &
"Month Number"

‘Day Name'

Date", type datel, {"Day", Int64Type}, {'Index’, Int64 Typel, {"Month Number,

Int64.Type), “Quarter Number, Int64.Type}, {"Month Name", type text), {"Quarter Year", type text), {"Year", Int64.Type}))

#'Changed Type2"

13
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Basic Power B
Navigation

Importing Data
* Connecting Power BI to dataset.

Building Simple Data Model

* Connect our Data Model

* Create a Date Table

* Mark our Date Table
Building Simple Reports

« Dragging fields into visuals.

* Formatting charts and tables.

4/14/2025

@E ©Dile 2 ffwEnnarsar AP
- Rl e O TR T T

1. OPEN Power Bl Desktop
2. SELECT Get data under Home Menu

Add data to your report

Once loaded, your data wil appear in the Data pane.

& -} s

(et data from another source

3. SELECT Excel workbook under Common data sources

a

Navigator

-

. OPEN Example File: )
SafeCore Sample Date.xlsx Dy Otrs °

21 SafeCoreSormple atal (4]
I DmGurtomer

2. SELECT Tables to import: B Omémpiyes
* DimCustomer 3 DimProducts
+ DimEmployee BT Oimfegions o
«  DimRegions actincios
* FactSales
3. PREVIEW Sample Data &) DimEmpioyess
B Dimfgions
4. CLICK Transform Data to

open Power Query

Ordernger S| ovderdate
1 yeort

/12001

et Onseramount

o

Cusamerd_pC cust

14



Credit Congress Session 37053

4/14/2025

Step1
Create Group Folders to organize your data LB e v i
sources: B one | een scicom ver ko
+ Datasources SRR [ sl
+ Staging Table (Optional) P e e s o
* DataModel case. e Hew oery Dot Sources Manage Columns  Recuce Rows ot
Step2 = § otmtypes serce {Ponent.
* Move your date source files to your jrC==r=ri) kat

Datasource folder 3 e . 5
*  Disable load for each B e (2) .
Step3 [EE_Dimagiors? . ;
* Reference each of your tables to create s s

copies. (Right Click choose reference) S| © i
* Move to your DataModel folder & ; i
* Rename for user friendliness. & s | ( u

Tomeine] O " H

Step4 pr—— E 2
*  Setyour datatypes. 2 =
+ Rename your Columns to make them = =

user friendly in natural language. o «
* Remove Extra Columns. : 7
+ Perform additional transformations as

needed.
Step 5
* Create Your Date Table
(Use 0t fl/SelectBlank Query/Advanced Editor)
Step 6
+ ClickClose and Apply

©- O

S -]

1. Select Tables
2. Select Date Table
3. Click ‘Mark as date table’ under Table tools

Mark Your i e

Select ‘On’

Date Ta b | e 5. Select your Primary Date Column. Must be

consecutive.
6. Click Save

Create your star schema
1. Select DataModel s = = — N
2. Select Manage relationships J 2222 2
3. Select Fact Table as “From”. Your Dimension Table as
“To” for each. @ © o o o =
4. Verify your Cardinality is M:1
5. Verify Relationship Direction is Single.
6. Verify relationship is Active
7. Arrange Your tables as a Star Schema or as hierarchy.
=
e Vi Data
5/ . - Mark as a date table X -

15
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T BT T o Lo T
][5 o RN 5. sriion e ]
B Dat formats .
FO rm at YO ur el )
(1) e Mo 42501 (g 5
Day  Wechesday March 14 201 G mmmm ) rater

Wednesday 1oy 1, 2020

Thursdoy, ly 2.2020 ;
e Wednesday, 14 March, 2001 (6, o monom, )

March 14,200 (memmm d yy)

Date Table

Saturday, uly 4, 2020 14 March, 2001 (d mmmen, )

3142001 ()

* Select Date Column S

031401 (mvdin)

0371472001 (medtfypyy)

* Select Column tools and Format Sotrday uy 11,2020 OV ymevss
19 Sunday oy 12,2020 20010314 -
19 onoci Myt 20 4:Mor-01 (6 mmm35)
. 195 Toesdoy iy 14,2020
Choose (Short Date) I e —
198 Thursday, July 16, 2020 March 2001 (mmemm yyyy)
199 Fridy uy 17,2020 200103 )
« Repeat on other columns as 20 Soturay Ity 18,2020 ———_—
Sunday iy 19,2020 .
needed. e Monday hly 20,2020 otm
22 Ty ity 21,2020 201
6 Wensdoy iy 22020 ce e
25 Ty 2T 7w
5 Fidoy iy 24,2020 24 i 7w
207 s 25 st 7

i =
T e | e —————l o 2 ERE
@, Data type [ Text Datacategory |Uncategorized o | Sort Data Manage
Lowopeli [oo o | By bnogees -] || N0 | Mrmm | N
Stcure Fomating Sroperies Relsionshps | Caulstons
Month Name
Il )
Date
Index [*] Date [] Doy [*] Day Nome [~] Month Number [~ [SNIYTERI -] Quarter Number [*] Quarter) -
= 183 7712020 1 Wed 7 ul 320008 Dy 20
= 184 722020 2 T 7 ul 3 20003 20
185 732020 3 7 ul 3 20003  DayName 2 1ul-2020
5 186 7442020 4 sat 7l 3 2008 ndex 2 Jul-2020
P 187 7/5/2020 5 sun 7l 3 20003 o,w Jul-2020
188 7762020 6 Mon 7l 3 20003 MMMV 2 Jul-2020
189 7772020 7 Tue 7 ul 320003 fonth Namber | 20 Jul-2020
190 7782020 5 Wed 7l 3 20003 20 2020 2020
- rezoz 9 Th 7l 3 2003 QuarterNumber 75| e e
- aE 7 ul 3t | s, n
7l < e
1. Select a column that needs a specific order. i.e... Month Name or
Sort your mmm-yyyy column. You do not want these to display alphabetical in
visuals.
Calendar Columns 2. Select Sort by Column
Corre ctly 3. Select the corresponding numeric value to use as sort order.
4. Create a visual to validate
Format All Your Other Tables Data Types in Power Bl
=) s Sphddmat [+ O Sty ] Ondes g (-] i Sy (=] STt (|G -] Lsor (-] O St [ O Complttt [+ Warenyeiod (= Pymens R ] ke
| Eneacn e e 81 =
8 o | Sz 1120052 s e 7221
BEFORE 7| s
Tips:

« Useshort dates
Set all Currency & Percentage formats to 2 decimals
instead of ‘Auto’ default.

Select Numeric values that will not be aggregated to
Don’t Summarize’ in Column Tools.

You may need to return to Power Query to fix some
columns data types that cannot be fixed in Power B
Set any data Categories for State, Address, Zip clms.
‘Hide in Report View’ Columns for Surrogate ‘Keys’ in
Fact Tables and Dimensions.

**Hide in Report View’ All Implicit Measure Fields,
Fields that auto sum that you will create Explicit
Measures for to replace unless you need them to
filter.

16
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Date Table — DAX Method

4/14/2025

DateTable =
ADDCOLUMNS (
CALENDAR (DATE(2015,1,1), DATE(2030,12,31)),
"Year", YEAR([Date]),
"Month", FORMAT([Date], "MMMM"),
"Month Number", MONTH([Date]),
"Quarter", "Q" & FORMAT([Date], "Q"),
"Day of Week", FORMAT([Date], "dddd"),
"Day of Year", FORMAT([Date], "DDD"),
"Week Number", WEEKNUM([Date])

PowerPivot Excel
Comparison

Importing Data
« Connecting Power Bl to dataset.

Building Simple Data Model

* Connect our Data Model

* Create a Date Table

* Mark our Date Table
Building Simple Reports

* Dragging fields into visuals.

* Formatting charts and tables.

Benefits of Learning Power Pivot in Excel:

Excel is familiar territory for all of us

Increased opportunities for internal use leads to wider application
Increased usage cases leads to increased experience

. Small quick wins will encourage motivation to learn more.

G S

Logical transition to Power Pl through PowerPivot

17
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Loading Power Pivot

Loading Power Pivot

iy
>
o
Ay
-
2
3
o
Ay
&0
=
o=
o
(2]
o
—

Step 1. Load Data into Power Query from Excel

@ ot AL ]

Step 2. Transform Data in Power Query as Needed for
Dimension and Fact Tables then ‘Close & Load To..” option.
Note Original Tablesin DataSources have no option not toload.

4/14/2025

Fle pome et Oraw pagelson fomus [bata| Resen View

| (] :;.* Eo ) > | [ gy rom Excet orkina
[Ty —

I - | B

3| & romroncrrtom > |y rromison

| Dt | 8 et

Brcmmeome | [rommse

[JT——

[T—— ‘

E Qe St

Step 3. Select Only Create
Connection. If working with just
DataModel Tables select ‘Add
this data to the Data Model to
bypass Step 4.

Import Data 7 x

Select ot you vt o it i our werkbook,
= Ombble
[ O wottaote Reper:
15 O otgnort
£ O Gt ommeiirt
Wheredoyou vt fo put th dta?
eising workhee

(210 s a0 the Date Moel

Propenis ox Concel

STEP 4. All your tables will be under ‘Connection STEP 5.0pen Power Pivot to edit your tables in Power Pivot
only’ under Queries & Connections on Tata Tab. and create your data model. Click Manage to access Power

Select each of the Tables under your Data Model
and click ‘Load To:’ and then select ’Add this data
to Data Model.” This avoided loading all tables and
only the tables you need. For a visual copy, select
‘Table’ to create an Excel Table of your data.

Pivot area of Excel.

2 ecamummniowwis o STEP 6. Set your date table, format your column values,
ER S
] O wissivor create calculated columns. Connect your relationships for
b= e

F O gmycrate comeaion

ey i 5

o -

your Data Model.

STEP 7. Under Home on Menu, Select PivotTable or
PivotChart to begin creating your PowerPivot Table and
PowerPivot Charts.

— &
P b oy el ol wa
T -
O M R v v o
D e o
Do o s
PR —yY
R TI —

STEP 9. Create your DAX measures if needed for additional

calculations. (Sign up for next class: Discovering DAX!)

PotTale eids vxt )
e 0 STEP 8. Begin
e e sty -] - adding fields to your
'p PowerPivot Table as
== you would a normal
i

Pivot Table, except
now you have
Multi-tables.

Ve psator: (s

18
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Enhances Excel’s data

pur capabllities

reports.

Power BIis better when the analysis needs to be

Good for small scale, one time, ad-hoc analysis | repeated, refreshed, or shared with others

dynamically.

Supports data modeling with DAX and

DataModeling | (o\ationships

Limited connectivity (Excel, SQL, Access, OData

More advanced modeling, including DAX, M

settings)

Dot Sorces xensive support (5L, AP, coudsources, tc)
Excel Power Usrtmatace | BEOHOse, s PO POTaes KON | it with s, sers, dstbons
Pivot I Advanced (interactive dashboards,custom visuas)|
T T —— Advncedascie oo
Vs Oata Retresh | Manual o scheduled via Power QueryaNd | oot rfreshvia Power B Service
Power BI e voome oot (1M | conhandle ‘
Consideratio
sngs [, 5 a R
sty e P———— o ‘

Advanced Features | Some support for DAX, Measures, KPls

Advanced Al predictive analytics, Python, R

Can be deployedtto cloud, Power 8l Service, pm,‘

Deployment Local desktop use only e e
Automation Limited (Excel Macros, VBA, ) . Arls,

Updates & Support | Slow Excel updates) monthly
Lcensing Included in Excel (with Power Pivot enabled) | Requires Power 81 Free, Pro, or Premium.

4/14/2025

© Optimize
Optimize
| (C] Optimize

Optimize
& Optimize

10 Best Practices
for Data Modeling

1. Use a Star Schema instead
of a flat table

A star schema consists of a
central fact table surrounded
by dimension tables, reducing
redundancy and improving
performance.

Avoid a snowflake schema
unless necessary, as it
increases complexity.

Power Bl performs best with
denormalized data structures
optimized for reporting.

10 Best Practices for Data Modeling

2. Reduce Relationships & Cardinality Issues
* Use one-to-many relationships rather than many-to-many
to prevent performance issues.
* Reduce high-cardinality columns in relationships (e.g.,
avoid using unique transaction IDs unless necessary).
« Avoid bidirectional filtering unless essential—it can
introduce ambiguity and slow down calculations.
3. Keep the Model as Simple as Possible
* Remove unnecessary tables and columns that don’t add
value.
« Create a single source of truth by defining clear measures
and relationships.
« Consolidate multiple fact tables if they serve the same
purpose.

19
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10 Best Practices for Data Modeling

4. Optimize Table Relationships

* Ensure fact tables are on the "many" side and dimension tables are on the
"one" side.

* Use integer keys instead of text keys for relationships (e.g., use
CustomerID instead of CustomerName).

* Use surrogate keys where possible to improve relationship efficiency.

5. Use Aggregated Columns & PreCalcs in Data Transformation

« Perform aggregations (e.g., totals, averages) before loading data into
Power BI to reduce DAX calculations. (Do in SQL or PowerQuery)

* Avoid row-by-row transformations in Power Query when table-wide
calculations are more efficient.

* Remove unnecessary decimal precision in numerical columns.

10 Best Practices for Data Modeling

6. Use Measures Instead of Calculated Columns

* Measures are dynamic and computed at query time, whereas
calculated columns increase memory usage.

« Use DAX measures for calculations that involve aggregations (e.g.,
SUM, AVERAGE, COUNT).

« Only create calculated columns when they are required for
relationships or filters.
7. Leverage Power Bl's Performance Optimization Features
« Enable query reduction options to minimize unnecessary queries.
« Use aggregation tables for large datasets.

« Utilize composite models when working with large datasets in
DirectQuery mode.

10 Best Practices for Data Modeling

8. Use Role-Based Security Properly
* Implement Row-Level Security (RLS) to restrict data access by users
or to make reports more region or user specific.
+ Avoid hardcoding filters in RLS—use role-based tables instead.
« Test RLS configurations thoroughly to ensure security and
performance balance.
9. Index & Partition Large Datasets

« Partition large fact tables in the data source to improve query
performance.

* Use indexes on foreign keys in your SQL source system for faster
joins.

* Leverage incremental refresh for large datasets to optimize load
times.
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10 Best Practices for Data Modeling

10. Document Your Data Model
* Use clear naming conventions for tables, columns, and measures
« Create a data dictionary explaining key business logic.
* Add descriptions in Power Bl for datasets, relationships, and
measures.

4/14/2025

(&) comomers

Remember:
Good Data Models Provide:

Performance Optimization
Data Accuracy & Consistency

Better DAX Performance & Simplicity
Scalability & Flexibility ™
Improved Report Performance - (2] AR st Batance
Security & Row-Level Security (RLS)
Implementation

Easier Maintenance & Collaboration
Efficient Storage & Reduced Data Size
Data Reusability

Business Logic & Centralization

Next Steps for Learning

+/ KI1S.5. - Keep it Simple Stupid.
+/ Start with small datasets (Excel or

CSV) before working with large
databases.
with different online data sources
+/ Follow guided tutorials (Microsoft
Learn, YouTube, blog posts).

Work on real-world projects to
reinforce concepts, even if its just for you.
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PRODUCT

product_key
product
product_description
sku
d

brand_code

The

(%S Star Schema

brand_manager

Reference

SALESPERSON

territory

ORDERFACTS |

cost_dollars

fiscal_period

Figure 1-5 A simple star schema for the orders process

customer_id
headquarters state
billing address

industry_name

Hands-On, Practical Learming Experience
Attend a Free 1 Day Event Workshop: Dutbcardiavw U8 [ DasbowrdiaDy- (] 19 Bxpe
o e ; A D) i s e saes
Microsoft Dashboard in a Day Rapid Skl Acquisition

@ masnion wwen B
Guided Instruction from Experts

@ o & oo

P & i o

DASHBOARD baands = Structured Learning Agenda
IN A,,Pmémv Real-Worid Application of Skills
[— e = Access to Workshop Materials & Resources
B

Networking Opportunities

ouboatnavy- (1 || ssbowtnavy- [

Prgmatvens - Uted Srert B Unted St

Ll Personalized Feedback & Support

) 0
Boosts Confidence with Power BI

@ oo @ oo

- S Preparation for Advanced Learning

piesy @ o
Cost-Effective Training Option
Immediate Insight into Power BI's Capabilities

N . Exposure to Power Bl Senvice Features
Cheat S|

" | Learn

Get started building with Power Bl

Lo st P8, buiing ek an o o e 1 and et

compling,

Learming objectives

Gamified

Communi

Click to start:

o Microsoft Learn

Introducing a new approach to learning

O_
@"@@

Free Access to High-Quality Content
Structured Learning Paths

Hands-on Labs and Interactive Exercises
Official and Up-to-Date Content
Integration with Certifications

Learning Experiences (Points, Badges)

Self-Paced Learning

ity and Q&A Integration

Comprehensive Coverage of Power Bl Features
Scenario-Based Learning Modules

4/14/2025
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Beginners Guide
to Power BI

ints: 356 30 ©2hous Total points: 407 X7

FREE COURSE - Ultimate Beginners Guide To Power BI -
http://portal.enterprisedna.co/p/ultimate-beginners-guide
FREE COURSE - Ultimate Beginners Guide To DAX -

ttp://portal.enterprisedna.co/p/ultimate-beginners-guid
FREE - 60 Page DAX Reference Guide Download -

https://er a.co/dax-formula-reference

to-dax

wnload

Clickto start: (2 ENTERPRISE DNA

Beginr{t;rs Guide ‘g" Sam My, OFA
to DAX

Some Free Courses else Paid Subscription
Expert-Led Training & Courses
Focus on Real-World Scenarios & Problem-Solving
* Finance Focused
Comprehensive Course Catalog
g Summits & Workshops
e Library
* Power BI pbix file downloads
Customized Learning Paths
Innovative Data Challenges & Projects
Supportive Community Forum
Access to Power BI Showeases
Focus on Advanced Analytics & Al Integration
On-Demand, Self-Paced Learning
Gamified Learning Experience (Points & Badges)
Certification Programs
Emphasis on Visualization & Design

4
B

-
7
g
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9 PRAGMATIC
WORKS
https://pragmaticworks.com/

Train your team to
become their best

options tailored 1o your tearm's needs. Ou tied se
onducted on-site at your location or virtualy, ensuring flexib
and convenience, This personalized approach allows us t

effectiveness and skill development to help your

Private Training

On-Demand Learning

Bootcamps

Season Learning Pass

Stream Pro Plus

Certification Training

VII. Q&A and Closing

Questions?

(@) customers || @ pates

&
! ARA)
|
o

. (5] An it satance ; =
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