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1. Data Modeling
1) Define Data Modeling:

1. Configuring Raw Data into Proper Data Sets that can be used for creating information easily with tools like PivotTables, Power Pivot,
Power Bl Desktop and other tools.
2) Tools we use for Data Modeling:

1. Data Modeling can be accomplished with many different tools such as Excel Spreadsheet Formulas, Excel features such as Text To
Columns, Flash Fill, DAX Formulas and more, but the main tool we use in Excel and in Power Bl is Power Query.
3) So farin this class, we have performed Data Modeling to convert Raw Data into a single Proper Data Set, such as:

1. InVideo #6, we used Power Query to Split by Delimiter to create a single Proper Data Set that we used as the source data for a
PivotTable Report, as seen here:

A B C D E F G
11 Product Date Region Sales
12 |Carlota / 05/05/2016 / West 485 Carlota 5/5/2016|West 485
13 |Aspen / 04/02/2016 / South 804 Aspen 4/2/2016|South 804
14 |Yanaki/ 05/02/2016 / South 790 ==>> Yanaki 5/2/2016|South 790
15 |FlatTop / 04/11/2016 / South 965 FlatTop 4/11/2016|South 965
16 |Carlota / 05/21/2016 / South 620 Carlota 5/21/2016|South 620

2. InVideo #6, we used Power Query to append multiple Text Files into a single Proper Data Set:

Product Date Region  Sales
Carlota 5/5/2016|West 485
==>> |Aspen 4/2/2016(South 804
Yanaki 5/2/2016|South 790
) - FlatTop 4/11/2016|South 965
Carlota 5/21/2016|South 620
3 =TT =TT ST =

4. In example #1 this video, Video #7, we will use Spreadsheet Functions to gather the raw data from three different tables and converge it
into a single Proper Data Set that we can use to build a requested report, as seen on the next page:
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Start Tables:
Fact Table = fTransactionsV Dimension Table = dProductV Dimension Table = dWebSiteV
praduct il Product i Fight Range (m) [ Procuc Cotegory | Price - -
12/8/19 w69 40015 1 Q0FRE  Quad 20 freestyle 4395 235 §543 Gel Boomerangs
12/18/20 am11 M5001S 5| A22BEG  Aspen 22 Beginner 2695 1633 cb69 Colorado 8oomerangs
12/9/19 go43 A228EG 3| S4001S Sunset 40 Distance 2995 1284 amll Amazon |
__4/10/20 gba3 A22BEG 1) C0FRE___Carlota 20 Freestyle 2795 16.06| 2052 £-Bay d
2/25/19 cb69. A22BEG 1 B25BEG  Belien 25 Beginner 2495 1531
| 12/23/20 gbds3 A22BEG 1 \Y28BEG ___ Yanaki 28 Beginner 2295 13.19)
12/1)20 o83 Q20FRE 1 T20FRE. TriFly 20 Freestyle 1955 853
12/10/19 gbe3 Q20FRE 2| F45015 Flattop 45 Distance 4595 2406/
12/23/15 amil Y288€G 2 MSCOIS  Majestic Beaut 50 Distance 4995 2629,
5/8/20 gb43 B8258EG 2|
Excel Spreadsheet Formulas to create Data Model:
A A ] 1 C | /] | WAL T | G | H | 1 ). (R — L M
2 -
3 | Data Modeling with Excel Spreadsheet Formulas:
4 Formula in cell F12: =VLOOKUP([@[Product ID]],dProductV,5,0)
5 Formula in cell G12: =[@Price]*[@Units]
6 Formula in cell H12: =VLOOKUP([@[Product ID]],dProductV,4,0)
| Formula in cell 112: =VLOOKUP([@[Web Site ID]],dWebSiteV,2,0)
8
9 Fact Table = fTransactionsV
10
1 m: Web Site ID Rl Product 1D Rl Units Rl Price Rdl Revenue Rl Product Category Rl Web Site Name v
12 | 12/8/19 cb&9 S400IS 1 2995 29.95 Distance Colorado Boomerangs
13 | 12/18/20amil  MSODIS 5 4995 24975 Distance  Amazon
Lo 3 2695 8085 Beginner _Gel Boomerangs |
15| 1 2695 2695 Beginner Gel Boomerangs |
16 | 2/25/19 cb69 B 1 2695 2695 Beginner |B25SBEG Bellen = _25¢E
17 | 12/23/20 gb43 12695 25.95 Beginner Gei Boomerangs | \Y28BEG Yanaki 28
18 | 12/1/20 cb69 1 4385 43,95 Freestyle Colorado Boomerangs \T20FRE TriFly 20 F
19 | 12/10/19 gb43 f 2 4395 87.9 Freestyle Gel Boomerangs (F45DIs Flattop 45 0
20 | 12/23/19 ami1 _Y28BEG 2 9% 45.9 Beginner Amazon | |M5001S Majestic Beaut 50 0
21 _5/8/20 gb43 B2SBEG 2 2495 45.9 Beginner Gel Boomerangs |
Einal Reports: —
Sum of Revenue ~ Web Site Name v i
Product Category |~ Amazon Colorado Boomerangs E-Bay Gel Boomerangs Grand Total
Beginner 174,570 251,028 84294 341,246 851,138
Distance 152,268 215,191 76,386 303,163 747,008
Freestyle 251,203 419,389 135,485 531,404 1,337,480
Grand Total 578,041 885,607 296,164 1,175,814 2,935,626
Sum of Revenue ~Web Site Name v}
Product Category  ~ Amazon ~ Colorado Boomerangs E-Bay ~ GelBoomerangs  Grand Total
Beginner 5.95% 855% 287% 1162% 28.99%
Distance 5.19% 7.33% 2.60% 10.33% 25.45%
Freestyle 8.56% 14.29% 4.62% 18.10% __4556%
Grand Total 19.69% 30.17% 10.09% 40.05% 100.00%
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5.

In example #2 this video, Video #7, we will use Power Query to gather the raw data from two different tables in an Access database abd
one table from an Excel Sheet and converge it into a single Proper Data Set that we can use to build a requested report, as seen below:

Dimension Table = dWebSitePQ

From an Access Database:

Fact Table = fTransactions

fTransactions

Web Site ID |l Web Site Name ; Dimension Table = dProduct 5
0
15953 Gel Boomerangs Dute
|cb63 Colorado Boomerangs Web Site ID
amil Amazon Product ID =y
Units dProducts
eb92 E-Bay 3 -
¥ Proquain
Product
Flight Range (m)
Product Category
Price
Cost
. [ pate - | % Product ~ ||A% ProductCategory - | A% WebSieName | - 12 Wfies ~ |12 Revenue |~
v - > 4 PROPERTIES
1 12/8/19 Sunset Distance Colorago Boomerangs 1 23.95 el
2 2/25/19 Aspen Baginner Colorado Boomerangs 1 2695 Warge
3 12/8/19 Aspen Beginner Gei Boomerangs 3 50.85 Al
4 4/10/20 Aspen Beginnes Ged Boomers : 2695 Alll Properties
5 12/18/20 Majestic Beaut Distance Amazon 249.75
4 APPLIED STEPS
6 12/23/20 Aspen Beginner Gel Boomers 2695
7 12/1/20 Quad Freestyle Colorado Bod 4395 Source
8 12/10/19 Qusd Freestyle Get Boomers| 879 g
° 12/23/19 Yanaki Beginner Amazon 459 upapded:"”““
Ch ¥
10 5/8/20 Bellen Beginner Gel Boomera 499 Changed Type
Inserted Multiplication
1 12/14/19 Quad Freestyle Coioradgo Boq 4395
: PR 3 Merged Queries
i (@ sty t 33 8
12 12/22/20 Cariots resstyle mers 8385 Expanded dWebSitePQimport
13 12/23/19 Sunset Distance E-Bay 2995 X Removed Other Columns
14 3/22/19 Cariots Freestyle Amazon 1118
15 9/19/20 Carlota Freestyle Colorado Boomerangs 1 27.95
16 11/27/19 Trify Freestyle Colorado Boomerangs 4 798
Sum of Revenue ($) Web Site Name -
Import Data ? X
Product Category ~ Amazon Colorado Boomerangs E-Bay Gel Boomerangs Grand Total
Select how you want to view this data in your workbook. Beginner 174,570 251,028 84,294 341,246 851,138
£ OJable Distance 152,268 215,191 76,386 303,163 747,008
i3] @ pwottabie Report Freestyle 251,203 419,389 135,485 531,404 1,337,480
15 O ProtChart Grand Total 578,041 885,607 296,164 1,175,814 2,935,626

[ O only Create Connection
Where do you want to put the data?
Existing worksheet
=$ES11 L3

New worksheet

[Jjadd this data to the Data Model]

e

Properties... ~

——

Sum of Revenue ($) Web Site Name ~
Product Category ~ Amazon

Colorado Boomerangs E-Bay Gel Boomerangs Grand Total

Beginner 5.95%
Distance 5.19%
Freestyle 8.56%
Grand Total 19.69%

8.55% 2.87% 11.62%
7.33%  2.60% 10.33%
14.29%  4.62% 18.10%
30.17% 10.09% 40.05%

28.99%
25.45%
45.56%
100.00%
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6. Inexample #3 this video, Video #7, we will use Power Pivot’s Relationship feature and Implicit Measure feature to show three tables
(from an Excel Sheet) in the PivotTable Field List and create our desired report, as seen here:
Start Tables:
Fact Table « fTransactionsR Dimension Table « dProductR Dimension Table « dWebSiteR
12/8/19 cb6s S40DIS 1 |Q20FRE 20 Freestyle 4395 235 Gel Boomerangs
12/18/20 am11 M5001S 5 A228EG Aspen 22 Beginner 2695 1633 r.b69 Colorado Boomerangs:
12/9/19 gb43 A22BEG 3 S40015 Sunset 40 Distance 2995 1264 amil Amazon
4/10/20 gb43 A22BEG 1 C20FRE Carlota 20 Freestyle 2795 1606 eb%2 £-Bay 4
2/25/19 cb6? A22BEG 1 B25BEG Bellen 25 Beginner 2495 1531
12/23/20 gb43 A22BEG 1 Y288EG Yanaki 28 Beginner 2285 1319
12/1/20 co6s Q20FRE 1 |T20FRE Trifly 20 Freestyle 19.95 853
12/10/19 gbd3 Q20FRE 2 F45DIS Flattop 45 Distance 4595 2406
12/23/19 aml1 Y28BEG 2 MS0DIS Majestic Beaut 50 Distance 4995 2629,

Create Relationshi

| Active fTransactionsR (Product ID)

dProdudR (Product ID)

PivotTable Field List and Final Reports:

= (4 g s =] r]\
s - = -
GE® B = B By &
Textto Flash Remove Data Consolidate Relationships Manage :'r..\. g
Columns Fill Duplicates Validation v~ Data Model 1 Wb She 10
Data Tools :::..un
= avodack
Manage Relationships = Prodert ©
Prodect
| Status 4 Table Related Lookup Table 0 S0 e %
L = Peodct Category
| Active firansactionsR (Web Site ID} dWebSiteR (Web Site ID) = priew

) Cont

Cute

¥ Units

Sum of Units Web Site Name Fivotiabie Fickds S
Active
Product Category - Amazon Colorado Boomerangs E-Bay Gel Boomerangs Grand Total —_— oz
Beginner 6,899 9,941 3,345 13,501 33,686 [[restessieRceinneo i
Distance 3,912 5,546 1,968 7,778 19,204 earch Je!
Freestyle 7,950 13,265 4,307 16,791 42,313 B aredocth
Grand Total 18,761 28,752 9,620 38,070 95,203 21
ct
Flight Range (m
, [¢
Sum of Units Web Site Name - e
Product Category - Amazon Colorado Boomerangs E-Bay Gel Boomerangs Grand Total
Beginner 7.25% 10.44% 3.51% 14.18% 35.38% B
<4 55 itel
Distance 4.11% 5.83% 2.07% 8.17% 20.17% ““1] Web StelD
Freestyle 8.35% 13.93% 4.52% 17.64% 44.45% V] Web Site Name
Grand Total 19.71% 30.20% 10.10% 39.99% 100.00% = roansactionst
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VLOOKUP Function

Looking things up in Lookup Tables is a common task in business, accounting and other professions.
Almost all Lookup Tables are Vertical because the first column contains the item that we try to match, and items

are listed vertically.

i Examples of Looking up items in a Vertical Lookup Table:
1. Thisis a Price Lookup Table:

|What is the price for Quad?

Product Supplier Price

Flying Eagle Channel Craft $19.95
V Range Colordao $18.95
Quad Gel Boom $43.95
Bellen Gel Boom $26.95
Carlota Gel Boom $27.95

2. This is a Commission Bonus % Lookup Table:

|If your sales are $36,500, what is the Commission Bonus you earned? |

Bonus
Sales Lower Limit Category Commission %
S0 or more, all the way up to, but
0|not including $10,000 0
$10,000 or more, all the way up to,
10000 |but not including $20,000 0.01
$20,000 or more, all the way up to,
20000|but not including $30,000 0.02
$30,000 or more, all the way up to,
30000|but not including $40,000 0.04
$40,000 or more, all the way up to,
40000|but not including $50,000 0.05
$50,000 or more, all the way up to,
50000|but not including $60,000 0.06
60000|Bigger than or equal to $60,000 0.075
3. Thisis an Employee Lookup Table:
|What is "Chukes, Hal" Zip Code? |
Employee Address City State Zip
June, Aler 3557 1st St. Seattle WA 98114
Acero, Natisha 6281 173rd St. Tacoma WA 98131
Bruess, Natisha 7149 1st Ave. Seattle WA 98133
Chukes, Hal 7726 66th Ave. Tacoma WA 98111
Dahnke, Georgeann |316 66th Blvd. 151st St. Kent WA 98124
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4. Thisis a Tax Lookup Table:

|If your Income is $3000, what is your tax?

Income Tax
$0 $0.00
$1,000 $25.00
$2,000 $60.00
$5,000 $120.00
$10,000 $175.00

5. This is a Region Lookup Table:

|What Region does "Miles, Josefina" represent?

Sales Rep Region

Anderson, Robin Midwest
Bryan, Viola West
Gonzalez, Danny East

Miles, Josefina Southwest
Nguyen, Sheldon East
Nichols, Claudia Northwest
Pittman, Otis West
Richardson, Kristina [Northwest
Rodgers, Bob Midwest
Stokes, Taylor Southwest

6. Thisis a Commission Bonus S Lookup Table:

|If your sales are $6000, what is your commission?

$0 $0
$5,000 $200
$12,500 $625
$15,000 $975
$20,000 $1,700
7. Thisis a Sales Category Table:
Ilf your sales are $375, what is the category?
Sales Lower Limit Upper & Lower Limits Category
S0 or more, all the way up to, but
0[not including $100 Below Par
$100 or more, all the way up to,
100|but not including $250 Par
$250 or more, all the way up to,
250|but not including $500 Average
$500 or more, all the way up to,
500|but not including $600 Above Average
600|Bigger than or equal to $600 Excellent
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3) What does VLOOKUP Function do?

iv.

VLOOKUP tries to find a match of an item in the first column of the Lookup Table and then retrieves

(goes and gets) something from one of the other columns in the table and bring it back to the cell or

formula.

In VLOOKUP the V means Vertical.

Example: VLOOKUP can find a match for the Sales Number 17,382 in the sorted first column of the
Lookup Table and retrieve the correct Bonus Commission %, 1.00%, from the 2nd column and bring it
back to the cell C30, like in this picture:

B

Bonus

Commission %?

Rod Barbaria 17,382.00
31 |Elinore Cromedy 19,504.00 1.00%
32 |Twanda Spruce 29,999.99 2.00%
33 |Darius Raffety 30,000.01 4.00%
34 |Frida Vickerson 16,081.00 1.00%!
35 |Sioux Radcoolinatol 39,999.99 4.00%
36 |Abdi Han 40,000.00 5.00%
37 |Philly Johns 62,552.12 7.50%
38 |
39 |
40 |
41 |

=VLOOKUP(B30,5E$32:5F538,2)

Sales Bonus Comm. % |

0 0
10000 0.01
20000 0.02
30000 0.04
40000 0.05
50000 0.06
60000 0.075

Example: VLOOKUP can find a match for the Product “Quad” in the first column of the Lookup Table and

retrieve the Quad’s Price, 43.95, from the 3rd column and bring it back to the cell F23.

A B 7 C D E F G
oo pice |
47 [Quad =VLOOKUP(A47.$E$47:$G$51,3,0){ Flying Eagle |Channel Craft $19.95
48 |Bellen 26.95 V Rang Colorado $18.95
49 |Flying Eagle 19.95 Quad Gel Boom $43.95
50 Bellen Gel Boom $26.95
51 | Carlota Gel Boom $27.95
)

Page 8 of 22




4) VLOOKUP Function arguments:

=VLOOKUP( lookup_value, table_array, col_index_num, [range_lookup])

i lookup_value = Item that you are trying to find in first column of lookup table.

ii. table_array = Vertical table = Lookup table. First Column contains items you want to “match” with the
lookup_value.

iii.  col_index_num = Which column in the lookup table has the items that you want to go and get and bring
back to the cell? You have to count to determine which columns contains the items you want to
retrieve: is it column 2, or column 3, or column 4, and so on.

iv. [range_lookup] = Because there are two different types of lookup, we must tell VLOOKUP which of the
two lookups we want it to do: either: Approximate Match Lookup or Exact Match Lookup. This argument
tells VLOOKUP how to find a match in the first column of the Lookup Table.

1. Approximate Match:
e For “Approximate Match” we must put = TRUE or 1 or omitted.

&) TRUE - Approximate match
&3] FALSE - Exact match

e How Approximate Match works:
1. For Approximate Match the VLOOKUP table MUST be sorted on the first
column: Ascending, A to Z (Small to Big).

2. This is how Approximate Match Lookup works:
i. It will look through the first column:

1. If the first value in the table is smaller than the lookup_value,
VLOOKUP returns a Not Available Error: #N/A!

2. Then it looks through the first column until it bumps into the
first value bigger than it and then jump back one row. When it
finds a match, it knows what row it should look in.

i. Itactually does a “binary search”, which is a technical
computer term for “Approximate Match”. “Binary
Search” calculates quickly compared to “Exact Match”.

3. If the lookup_value is bigger than the last value, it stops at the

last row.
2. Exact Match:
e For “Exact Match” we must put = FALSE or 0.

&3] TRUE - Approximate match
() FALSE - Exact match

e How Exact Match works:

1. VLOOKUP will look though each item in the first column of the VLOOKUP table
and try to find a match. When it finds a match, it knows what row it should look
in.

2. If VLOOKUP cannot find a match it will it will give an #N/A! error that tells you it
did not find a match “it is not available”.

e Note about Exact Match: If you have very large data sets, Exact Match Lookup may
cause formula to calculate slowly because “Exact Match” Lookup must look through
every item, one-by-one, until it finds a match.
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3. Multiple Tables: Fact Tables and Dimension Tables (Lookup Tables)

1) In much of Data Analysis, Business Intelligence and Data Warehousing, we usually refer to our Proper

Data Sets as either a Fact Table or a Dimension Table, as defined here:
1. Fact Table (Also known as Transaction Table or Sales Table)

i. A FactTable is a table that has numbers we need to summarize (like Sales or Units or
dates or times). The word "Fact" equals a measurement of business activities (like
amount of sales, or how many units sold, or clicks on web links)

ii. A Fact Table has Foreign Key columns that we will use in relationships (like Date,
SalesRepKey, ProductKey)

2. Dimension Table (also known as Lookup Table or Entity Table)

i. A Dimension Table is a table that has the first column as a Primary Key (Unique
Identifier) for the Entity (Product, Sales Rep and so on) used in relationship with Fact
Table.

ii. Remaining columns are attributes that we can use as:

1. Criteria/ Filters / Categories / Report Labels for our Reports & Dashboards.
These columsn are often referred to as “Filtering Column”.

2. Values we can lookup (like Price).

3. Helper Columns (like Sort Helper Columns or Intermediate calculations).

iii. Synonyms for Filtering columns: Attribute, Criteria, Filters, Category, Categorical
attributes, Constraints, Groupings, Report labels for the reports and analytics.

2) Fact Tables are usually large. Dimension Tables are comparatively small.
3) Example:

Examples of Proper Data Sets:

8) Fact Tables and Dimension Tables

Fact Tables have the Numbers we need to summarize (like Sales or Units)

This is called the Foreign Key (because there are duplicates). This is the Many Side in a Many-To One Relationship.

Date ProductlD Units Sold Sales (S)

2/15/19 1043 6 287.7
2/15/19 1069 3 89.85
2/15/19 1069 8 239.6
2/15/19 2005 3 65.85
2/15/19 1069 11 329.45
2/15/19 1043 8 383.6
2/15/19 2005 6 13157
2/15/19 2005 13 285.35
2/15/19 1043 5 239.75
2/15/19 1043 5 239.75

Dimension Tables, or Lookup Tables, have unique lists of attributes used as conditions to make the Fact Table calculations

This is called the Primary Key (because it is a Unique List). This is the One Side in a Many-To One Relationship.

ProductlD Product Flight Rang: Retail Price

1043|Quad 20 47.95
1069|Aspen 25 29.95
2005 |Sunspot 15 21.95
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4. Power Pivot is just one of Many Tools in Excel
1) Excelis a program with many tools
2) Power Pivot is just one of the tools in Excel
3) The tool Power Pivot has two main parts:
i. Data Model
ii. Data Model PivotTables
4) The Data Model is made up of three main parts:
i. Columnar Database
ii. Relationships
iii. DAX Formulas
5) From the Data Model, we make Data Model PivotTables.
6) Picture:

Excel

Excel has many tools:
Formulas |[Excel Tables |Standard PivotTables [\ =@ 1=IaVA\Y ETo\A Y, (o] =08
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5. Excel Power Pivot and Data Model PivotTables

1)
2)

Excel Power Pivot comes in Office 365.
Show Power Pivot Ribbon Tab in Excel

i. Click on the File Tab, then click on Options, then on the left, click on Add-ins, then in the Manage textbox dropdown, select “Com Add-

ins”, then check the check Box for Power Pivot.
ii. In Excel, the Power Ribbon Tab looks like this:

Click the “Manage Data Model” button to open Power Pivot Window to look at the Data Model

Data Model

Data Review

&

Home Insert Pa ayout Formulas

View Developer Add-ins

Help

E-DAB-07-DataModeling-Start.xlsx - Saved

Power Pivot £ Search

Measures KPls Add to w
v v Data Model
Calculations Tables

Use this button to add Excel Tables from an Excel Worksheet to the Data Model

iii. When you open the Power Pivot Window, and click on Design View, you can see the Data Model that you created with the Relationships

feature, as seen here:

Bl kS < | Power Pivot for Excel - E-DAB-07-DataModeling-Finished.xlsx C— . .
b o id 9 Power Pivot Window
File Home Design Advanced
‘sz Paste Append E—, D D [L‘ Data Type : L SortAtoZ
- a5 ~ :
., Paste Replace @ '¢' L Format : AL SortZto A |
Paste e From From Data From Other Existing Refresh  PivotTable o 2.0 .00 , Clear All Sort by
=[5) Copy Database v Service¥  Sources Connections b4 = $ % > T 3% Clear Sort  Filters Column
Clipboard Get External Data Formatting Sort and Filter

[ firansactionsR

[ Date
[T Web Site ID
M Product ID

dWebSiteR
= ! [T Units

[T Web Site ID
[ Web Site Name

] dProductR

E Product ID
[ Product
7 Flight Range (m)

7 Product Category
7 Price
[T] Cost
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3) Excel Power Pivot allows us to build “Data Model” PivotTables, as opposed to “Standard PivotTables”
i. Reminder from E-DAB video #4:
Standard PivotTables:
e Use when you have about 50,000 rows of data or less.
e Use when you have one Proper Data Set with all your Data.
e You don’t mind applying Number Formatting every time you make a PivotTable
Calculation.
e PivotTable Calculations are sufficient.
Data Model PivotTables:
e Big Data. Good for two reasons when you have large data sets:
i. File size is reduced when your Data is in the Data Model.
ii. You can easily build reports from millions of rows of data (Excel
Spreadsheet only allows 1 million rows)
e Relationships for Multiple Tables. Great when you have more than one Proper
Data Set as the source Data. Allows you to use the Relationship feature rather
than the VLOOKUP function when you need to connect tables.
e DAX Formulas.
i. Has more options for calculations than a Standard PivotTable.
ii. Allows you to add Number Formatting to Formulas.
iii. Can use the same formula over and over.
4) Excel Power Pivot provides 3 Data Tools
i. Columnar Database = Behind the scenes in RAM Memory Efficient Big Data Analytics Database
ii. Relationships Between Tables = replace VLOOKUP and allow criteria and filters to affect reports
and visualizations from one table to another.
iii. DAX Formulas:
Efficiently Calculate Over Big Data.
Many More Calculations than in Standard PivotTable
Build One Formula that can work in many reports
4. Add Number Formatting to Formulas
5) Why the name Power Pivot?
i. Because Microsoft wanted to use the same amazing PivotTable user interface to drag and drop
fields to make reports but with more Power.
ii. The “Power” part of the name means:
1. We can make PivotTables from “Big Data”
2. We can make PivotTables from multiple Tables
3. We can use DAX Formulas, which can process over big data efficiently and which allows
us more varied calculations than in a Standard PivotTable.
iii. The “Pivot” part of the name means we can use a PivotTable user interface, that we all know
and love!
6) Data Model = Name for Power Pivot’s 3 Data Tools :
i. The Columnar Database, Relationships and DAX Formulas together are called the “Data Model”.
7) From the Data Model we make Data Model PivotTables.
i. Synonyms for Data Model PivotTable:
1. Power Pivot Report
2. Power Pivot PivotTable

w N e

ii. Data Model PivotTables create summary reports with one or more calculations based on
conditions / criteria / filters
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8) Basic Advantages of Excel Power Pivot
i. Can work on Millions of rows of data
ii. Can Reduce file size on data sets with less than a million rows
iii. Can use Relationships and Multiple Tables rather than VLOOKUP and a single Flat Table.
iv. DAX formulas provide more variety that in a Standard PivotTable and can work efficiently on Big
Data that is stored in the Columnar Database.
9) Relationship feature works in versions of Excel 2013 or later
i. This means that if you have Excel 2013 or 2016, but you do not have the correct version with the
Power Pivot Com Add-in, you can still use the Relationships feature to add two or more tables to
a PivotTable field list and then make a PivotTable based on multiple tables. However, if you do

not have the correct version with the Com-Add-in, you will not be able to work in the Power
Pivot Data Model Window.

10) DAX Formulas

i. DAX = Data Analysis Expressions
ii. Types of DAX Formulas:

1. Calculated Column = New Columns add to tables in the Data Model. Video #8 will

demonstrate Calculated Columns.
2. Measures = Formulas used in Data Model PivotTables.
e Two types of Measures:
i. Implicit Measures = formulas automatically created by Power Pivot.
Video #7 will demonstrate Implicit Measures.

ii. Explicit Measures = formulas that Data Modeler creates. Video #8 will
demonstrate Explicit Measures.

e DAX Measures are different that the built-in calculation sin a Standard
PivotTable, like “Summarize Values By” and “Show Values As”.

e When you create a DAX Measure you create a formula using DAX Functions like
SUM, SUMX, AVERAGEX, CALCULATE, REALTED and others.
3. Table Formulas = deliver a table of values. Video #9 will demonstrate Table Formulas.
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Implicit vs. Explicit DAX Measures :
1) To show Implicit Measures:
i. In Excel, go to the Power Pivot Ribbon Tab, then in the Data Model group, click Manage button.
This opens up the Power Pivot Window.

ii. Then in the Power Pivot Window, go to the Advanced Ribbon Tab, then click on the Show
ISth)'W't Implicit Measures Button. This will show the Implicit Measures in the Measure Grid (area below
mplic tables in Power Pivot Data Model).
Measure . . . . - .
button iii. Here is a picture of the Implicit Measure sin the Measure Grid in the Power Pivot Data Model:

\ _—~ PowerPivot Window |

’t‘ﬁ | @8 i © 5 | Power Pivot for Excel - E-DAB-07-Finished-Homework.xlsx e
Home

ign Advanced

: ) e e :
5] Select: <Default> v | DZ‘ S =S —=4 pata Category: = /J
Create and Show Implicit, Summarize Default Table Synonyms
Manage Measures By Field Set Behavior
Perspectives Reporting Properties Language
[Date] v fx|
ione Bl it Blosone Bl Blaene o Blicoumn
10/7/1.. Luke Amazon.com ILP Item
10/26/... Jeri Costco XOU ltem 4908
5/20/1... Sheliadawn Home Depot JHF ltem 4427
‘8 9/24/1... Jon Whole Foods XOU ltem 4344
1/14/1... Steven McLendon's... MFB Iltem 5826
Sum of Revenue: 10834434 &

Count of Revenue: 1999 \ 7

Implicit Measures

|| Measure Grid

2) Ingeneral, it is okay to use Implicit Measures when you have a small data set (about 50,000 rows) and
the built-in calculations in a Standard PivotTable are sufficient.
3) Compare and contrast Implicit and Explicit Measures picture is on next page.
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Implicit DAX Measures

Drag and drop field into Data Model PivotTable/Power Bl Values Area and the
Data Model makes a Read Only Measure for you

MUCH Less Control when you use Implicit

1) Number Field will use SUM Function

2) Text Field uses COUNT

3) You can't add Number Formatting to the Measure

4) You can't Reuse Formula

5) You can't change the name of the Measure

6) If you right-click an Implicit Measure in the Values Area of the PivotTable you can
change the "Summarize Values By", but then it adds yet another Implicit Measure

Explicit DAX Measure

You create the formula, choose the name, add the Number Formatting and use it over and over.
You create formula in Measured Grid, or Measure dialog box

MUCH More Control when you use Explicit

1) You choose what functions go into your Measure

2) You can name the Measure

3) You can apply Number Formatting that will follow the Measure around when it is reused.
4) You can use the formula over and over.

5) You won't have a bunch of extra Measures created by right-click, "Summarize Values By".
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7. Power Query Merge feature

1) Power Query Has Six Types of Merges / Joins. This picture summarizes pictorially the six types of merges /
joins in Power Query:

Logic: AND Logical Test OR Logical Test

PQ Name: Inner Join Full Outer
Logic: Only in Left Table Only in Right Table

PQ Name: Left Anti Right Anti
Logic: Classic Lookup inR Classic Lookup in L

PQ Name: Left Outer Right Outer

2) Whatis a Merge / Join?
i. What does a Merge accomplish in Power Query?
e The Left Outer Merge is a substitute for VLOOKUP. Merge can help us to add a column to a
table by pulling matching values from a second table into the first table.
ii. Merge / Join Terminology:
e Merge is the word that we use in Power Query.
e Joinis the word that is used in the SQL (Structured Query Language) and in other database
languages.
e Merge and Join will be synonyms for us.
3) Power Query Merges are similar to using VLOOKUP or Relationships.
i. VLOOKUP in Excel requires that you have two related columns if you want to lookup a value. We will
see how to do this Merge using a Left Outer Merge in Power Query.
ii. Relationships in the Excel Power Pivot or Power Bl Desktop Data Model require that you have two
Related Columns. Relationships in Data Models allow us to accomplish many tasks, one of which is like
a Left Outer Merge.
4) Requirements for a Merge:
i. To Merge one or more queries, you must have the data imported into Power Query as a query.
ii. The Merge Feature is for Table Objects.
iii. Merges require Related Columns in one or more Table Objects.
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8. Data Types in Power Query.

1) Unlike Excel, we must properly Defined each Field with a Data Type. If we do not define the correct Data
Type, for example a dollar amount as Currency, then some of the calculations in Power Query, Excel, Power
Pivot and Power BI Desktop will not work correctly.

2) Hereis a list of the Data Types in Power Query:

Data Types in Power Query  Short Definition

Decimal Number Max 15 digits

Fixed Decimal Number Max 4 decimals to right of decimal

Whole Number No digits to right of decimal

Date/Time Date and Time together

Date Just Date

Time Just Time

Date/Time/Timezone Same as Date and Time

Duration Length of Time

Text Text - max length 268,435,456 Unicode characters
Ture/False Ture/False

Data Types in Power Query - with Long Definition

Decimal Number — Represents a 64 bit (eight-byte) floating point number. It's the most common number type and corresponds to
numbers as you usually think of them. Although designed to handle numbers with fractional values, it also handles whole numbers.
The Decimal Number type can handle negative values from -1.79E +308 through -2.23E -308, 0, and positive values from 2.23E -
308 through 1.79E + 308. For example, numbers like 34, 34.01, and 34.000367063 are valid decimal numbers. The largest value
that can be represented in a Decimal Number type is 15 digits long. The decimal separator can occur anywhere in the number. The
Decimal Number type corresponds to how Excel stores its numbers.

Fixed Decimal Number — Has a fixed location for the decimal separator. The decimal separator always has four digits to its right and
allows for 19 digits of significance. The largest value it can represent is 922,337,203,685,477.5807 (positive or negative). The Fixed
Decimal Number type is useful in cases where rounding might introduce errors. When you work with many numbers that have
small fractional values, they can sometimes accumulate and force a number to be slightly off. Since the values past the four digits to
the right of decimal separator are truncated, the Fixed Decimal type can help you avoid these kinds of errors. If you're familiar with
SQL Server, this data type corresponds to SQL Server’s Decimal (19,4), or the Currency Data type in Power Pivot.

Whole Number — Represents a 64 bit (eight-byte) integer value. Because it's an integer, it has no digits to the right of the decimal
place. It allows for 19 digits; positive or negative whole numbers between -9,223,372,036,854,775,808 (-2263) and
9,223,372,036,854,775,807 (2763-1). It can represent the largest possible number of the various numeric data types. As with the
Fixed Decimal type, the Whole Number type can be useful in cases where you need to control rounding.

Date/Time — Represents both a date and time value. Underneath the covers, the Date/Time value is stored as a Decimal Number
Type. So you can actually convert between the two. The time portion of a date is stored as a fraction to whole multiples of 1/300
seconds (3.33 ms). Dates between years 1900 and 9999 are supported.

Date — Represents just a Date (no time portion). When converted into the model, a Date is the same as a Date/Time value with zero

for the fractional value.
Time — Represents just Time (no Date portion). When converted into the model, a Time value is the same as a Date/Time value with

no digits to the left of the decimal place.

Date/Time/Timezone — Represents a UTC Date/Time. Currently, it's converted into Date/Time when loaded into the model.

Duration — Represents a length of time. It's converted into a Decimal Number Type when loaded into the model. As a Decimal
Number type it can be added or subtracted from a Date/Time field with correct results. As a Decimal Number type, you can easily
use it in visualizations that show magnitude.

Text - A Unicode character data string. Can be strings, numbers, or dates represented in a text format. Maximum string length is
268,435,456 Unicode characters (256 mega characters) or 536,870,912 bytes.

True/False — A Boolean value of either a True or False.
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9. Overview of Three Examples in Video

Problem: We have Multiple Tables that we need to use to make our PivotTable Reports
Answer: 3 Solutions:

1) VLOOKUP Spreadsheet Function

2) Power Query Merge feature

3) Power Pivot (& Power BI) Relationship feature & Implicit Measure feature

VLOOKUP Spreadsheet Function
Use when you have about 50,000 rows or less of data

Use when Tables are already in the Excel Spreadsheet
Use when you want 1 table in the PivotTable Field List

Power Query Merge feature

Use when Tables are coming from an External data Source

Use when you want 1 table in the PivotTable Field List

* Power Query can also import multiple tables without using the Merge feature

Power Pivot Relationship feature & Implicit Measure feature
Use when you have more than about 50,000 records

Use when you want to have multiple tables in the PivotTable Field List

* Power Pivot & Power Bl can be used on Big Data (millions of rows) with Explicit Measures ' ."| l

|
P,
b

\\
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10.VLOOKUP Video Example

Business Situation: Boomerang Incorporated sells boomerang products on four different web sites: Gel Boomerangs, Colorado Boomerangs, Amazon, E-Bay.

Goal: Create a Total Revenue Report by Product Category and Web Site and a similar Report that shows the % Revenue each Total Revenue Number represents of the Grand Total.

Problem: They have three tables with the raw data we need to create the report.

Solution: VLOOKUP. The table is less than about 50,000 rows and we have the three tables in an Excel Sheet.
We will add extra columns to our Fact Table using VLOOKUP, and then we will make a PivotTable Report from 1 table in the PivotTable Field List.

Start Tables:
Fact Table = fTransactionsV Dimension Table = dProductV Dimension Table = dWebSiteV
Frocuc e rocect B g hange m) B rooc orcgory [ Price - -]
12/8/19 co69 540015 1 Q20FRE Quad 20 Freestyle 4355 3 go3 Gel Boomerangs
12/18/20 ami1 M5001S 5! A228EG Aspen 22 Beginner 2695 1633 cb69 Colorado Boomerangs
12/9/19 gb43 A22BEG 3 S400IS  Sunset 40 Distance 2995 1264 am11 Amazon
4/10/20 gb43 A228EG 1| C20FRE _ Carlota 20 Freestyle 2795 1606 092 £-Bay 4
2/25/19 069 A22BEG 1 B25BEG Belien 25 Beginner 2495 1531
12/23/20 gbd3. A22BEG 1| Y288EG  Yanski 28 Beginner 2295 1319
12/1/20 69 Q0FRE 1 T20FRE  TriFly 20 Freestyle 1955 833
12/10/19 gbe3 Q20FRE 2 FAS0IS Fiattop 45 Distance 4595 2406
12/23/18 amil Y288EG 2 M5001S Majestic Beaut 50 Distance 4955 2629,
5/8/20 gb43 B258EG 2
Excel Spreadsheet Formulas to create Data Model:
7, YO . | T I ) E T 6 | H I T | =0 3 T ™ N R H
2 4
3| Data Modeling with Excel Spreadsheet Formulas:
4| Formula in cell F12: =VLOOKUP({@]Product ID]],dProductV,5,0)
5| Formula in cell G12: =[@Price]*[@Units]
6 | Formula in cell H12: =VLOOKUP([@[Product ID]],dProductV,4,0)
7 | Formula in cell 112: =VLOOKUP([@[Web Site ID]]),dWebSiteV,2,0)
8
9 Fact Table = fTransactionsV Dimension Table = dProductV Dimension Table = dWebSiteV
10
| progutn B Prodoc 82 i range (m) [ Procuc Coregory B rice - S s 0 B2 o i iome B
12 12/8/19 cbé9 S4001S 1 2995 29.95 Distance Colorado Boomerangs Q20FRE Quad 20 Freestyle 4395 235 gb43 Gel Boomerangs |
13 12/18/20 ami1 _MS500IS 5 4995 24975 Distance Amazon A22BEG Aspen 22 Beginner 26.95 16.33 |cb69 _Colorado Boomerangs
14 12/9/15 go43 A22BEG 3 269 80.85 Beg Gel B ngs | S40D1S Sunset 40 Distance 2995 1264 jamll Amazon |
15 4/10/20 go43 A22BEG 12695 26.95 Beginner Gel Boomerangs | (C20FRE Carlota 20 Freestyle 27.95 16.06 ebs2 E-Bay 4
16 2/25/18 cbéd. A228EG 12695 2695 Beginner Colorado Boomerangs B25BEG Bellen 25 Beginner 2485 1531
17 12/23/20 gba3 A22BEG 1 2695 26,95 Beginner Gel Boomerangs | Y28BEG Yanaki 28 Beginner 2295 13.19
18 12/1/20 cbe9 Q20FRE 1 439 4395 Freestyle Colorado Boomerangs T20FRE TriFly 20 Freestyle 1995 853
19 12/10/19 gba3 Q20FRE 2 4395 87.9 Freestyle Gel Boomerangs | FasSDIS Flatwtop 45 Distance 4595 2406
201 12/23/19 ami1 Y288EG 2 n9% 45.9 Beginner Amazon M50D1S Majestic Beaut 50 Distance 4995 2629,
21| 5/8/20 gb43 B2SBEG 2 2495 459 Beginner Gel Boomerangs
Einal Reports:
Sum of Revenue Web Site Name v
Product Category |~ Amazon Colorado Boomerangs E-Bay Gel Boomerangs Grand Total
Beginner 174,570 251,028 84,294 341246 851,138
Distance 152,268 215,191 76,386 303,163 747,008
Freestyle 251,203 419,389 135,485 531,404 1,337,480
Grand Total 578,041 885,607 296,164 1,175,814 2,935,626
Sum of Revenue Web Site Name ¥
Product Cotegory  ~ Amazon Colorado Boomerangs E-Bay Gel Boomerangs Grand Total
Beginner 595% 8.55% 287% 1162% 28.99%
Distance 519% 7.33% 260% 10.33% 25.45%
Freestyle 8.56% 14.29% 4.62% 18.10% 45.56%
Grand Total 19.69% 30.17% 10.09% 40.05% 100.00%
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11. Power Query Video Example

Business Situation: Boomerang Incorporated sells boomerang products on four different web sites: Gel Boomerangs, Colorado Boomerangs, Amazon, E-Bay.
Goal: Create a Total Revenue Report by Product Category and Web Site and a similar Report that shows the % Revenue each Total Revenue Number represents of the Grand Total.
Problem: They have three tables with the raw data we need to create the report. Two tables are in an Access Database and the third is below in the Excel Sheet.
Solution: Power Query. We will use Power Query to import tables from Access and Excel into the Power Query Editor.
Then we will use the Merge feature and the Add Column feature. We will then load our data to the PivotTable Cache, and then we will make a PivotTable Report.
Dimension Table = dWebSitePQ From an Access Database:
Fact Table = fTransactions fTransactions
Web Site ID g Web Site Name ¢ Dimension Table = dProduct 1o
gb43 Gel Boomerangs Date
cb69 Colorado Boomerangs Web me 1D oo
Product ID —_—
amll Amazon Units \ dProducts
eb92 E-Bay ] |7 Y ProduaiD
Product
Flight Range (m}
Product Category
Price
Cost
Queres 2] ST ) Date |- A Product | - | A% Product Category * |12 Reveove | - Query Settings X
M fransactionsA 1 12/8/19 Sunser Distance 1 2995 =
[0 dWebSitePQimport 2 22519 Aspen Begmnner H 2695 Al2 PROPERTIES
3 2919 Aspen Beginner 3 BO8S Name
4 4/10/20 Aspen Begnner 1 2695 fTeansactionsA
s 12/18/20 Majestic Beaut Distance s 24978 All Propertes
6 12/23/20 Aspen Beginner 1 2695
4 12/1/20 Quad Freestyle 1 4395 4 APPLIED STEPS
8 A/10/19 Quad Freestyle 2 879 Source
9 12/23/18 Yanai Beginner 2 59 Navigation
10 5/8/20 Belien Beginner 2 99 Expanded dProducts
" 12/14/1% Quad Freestyle 1 4395 Changed Type
12 12/22/20 Canota Freestyle (] 8385 Inserted Multiplication
13 12/23/19 Sunset Distance ! 2995 Merged Queries
14 3/22/19 Cartota Freestyle 4 118 Expanded dWebSitePQim..
15 9/19/20 Cariota Freestyle Colorado Boomerangs 1 27.95 X Removed Other Columns
16 11/27/18 Trifly Freestyle Colorado Boomerangs 4 798
17 12721720 Cariota Freestyle Colorado Boomerangs 1 2295 v
Import Data ? X
Select how you want to view this data in your workbook. Sum of Revenue ($) Web Site Name ~
1 O Table Product Category ~ Coloradk gs E-Bay Gel Boomerangs Grand Total
@ (®) pivotTable Report Beginner 174,570 251,028 84,294 341,246 851,138
15 O Pwotchart Distance 152,268 215,191 76,386 303,163 747,008
[ O Only Create Connection Freestyle 251,203 419,389 135,485 531,404 1,337,480
Where do you want to put the data? ST ot SR e A AR
Exsting worksheet: ﬁ
=5K511 Sum of Revenue ($) Web Site Name ~
New worksheet Product Category ~ Coloradk 1gs E-Bay Gel Boomerangs Grand Total
[JfAdd ths data to the Data Model A e o Rondiy Dae o
Distance 5.19% 7.33%  2.60% 10.33% 25.45%
Propetitas E Cancel Freestyle 8.56% 14.29%  4.62% 18.10%  45.56%
Grand Total 19.69% 30.17% 10.09% 40.05% 100.00%
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12.Power Pivot Relationships feature & Implicit Measure feature

Start Tables:

Business Situation: Boomerang Incorporated sells boomerang products on four different web sites: Gel Boomerangs, Colorado Boomerangs, Amazon, E-Bay.

Goal: Create a Total Units Report by Product Category and Web Site and a similar Report that shows the % Revenue each Total Revenue Number represents of the Grand Total.

Problem: They have three tables with the raw data we need to create the report. The tables have about 50,000 records and are in the Excel Sheet and so we can choose to use VLOOKUP or Relationships.

Solution: Power Pivot. We will use the Data Ribbon Tab, Data Tools, Relationship button and then an Implicit Measure in the Data Model PivotTable.
This allows us to create a One-To-Many Relationship between the tables, import them into the Power Pivot data Model, and then we will have three different table in our PivotTable Field List.

Fact Tabie = fTransactionsR

[0ate B web sice 10 |G i uris §
12/8/19 cb&s S40015
12/18/20 am11 M50015
12/9/19 gbd3 A22BEG
4/10/20 gbd3s A228EG
2/25/15 cb&3 A2BEG
12/23/20 gb43 A228EG
12/1/20 o693 Q20FRE
12/10/19 gbd3 Q20FRE
12/23/19 amil Y22BEG

Dimension Table = aProductR
 Product i product B Figh Range () B Product Category Bdprice __ §d cost K|
1 Q20FRE Quad 20 Freestyle 4395 235
5 A22BEG Aspen 22 Beginner 2695 1633
3 |S4001S Sunset 40 Distance 299 12648
1 C20FRE Carlota 20 Freestyle 27.95 16.06
1 B2SBEG Bellen 25 Beginner 2455 1531
1 Y28BEG Yanaki 28 Beginner 29 1319
1 T20FRE Trifly 20 Freestyle 1995 853
2 F45DIS Flamop 45 Distance 4595 2406
2 M50DIS Majestic Beaut 50 Distance 4395 2629,

Dimension Table = dWebSiteR

wes site 10 B9 2
go43 Gel Boomerangs

69 Colorado Boomerangs
amll Amazon

ebs2 E-Bay J

Create Relationshi

61 B =

Text to

Flash Remove Data

Consolidate Relationships Manage

Be o8 @

Columns Fill Duplicates Validation ~ Data Model
Data Tools

Manage Relationships

Status «  Table Related Lookup Table

Active fTransactionsk (Web Site 1D} dWebSiteR (Web Site ID)

Active fTransactionsR (Product ID) dProductR (Product ID)

PivotTable Field List and Final Reports:

11 Wroducrn
1 redat 1
= e
T 1ighe Samge b4
) Product Catngory

e

Con

PivotTable Fields
Sum of Units Web Site Name - AR
Product Category - Amazon Colorado Boomerangs E-Bay Gel Boomerangs Grand Total —_—
Beginner 6,899 9,941 3,345 13,501 33,686 |iP0s bR npwt
Distance 3,912 5,546 1,968 7,778 19,204 ex
Freestyle 7,950 13,265 4,307 16,791 42,313 <[ arvossctk
Grand Total 18,761 28,752 9,620 38,070[ 95,203 Prodact D
Flight Range (m
Sum of Units Web Site Name - :"j“' g )
duct Category - Colorado Boomerangs E-Bay Gel Boomerangs Grand Total O Cost
Beginner 7.25% 10.44% 3.51% 14.18% 35.38% .
Distance 4.11% 5.83% 2.07% 8.17% 20.17% rjm“’?"f[
Freestyle 8.35% 13.93% 4.52% 17.64% 44.45% 7 Web Site Name
Grand Total 19.71% 30.20% 10.10% 39.99% 100.00% | rrransactionsh
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