Microsoft Power Tools for Data Analysis #7

Power Query 6 Types of Merges/ Joins — 9 Examples

Notes from Video:
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1. Power Query Has Six Types of Merges / Joins
1) 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. What is a Merge / Join?
1) Merge / Join Terminology:
i. Merge is the word that we use in Power Query.
ii. Joinis the word that is used in the SQL (Structured Query Language) and in other database
languages.
iii. Merge and Join will be synonyms for us.
2) What does a Merge accomplish in Power Query?
i. A Merge will combine or join one or two queries (one query when you have a self-join) based on
matching values from Related Columns in each query, with the goal of returning matching
records in a resultant query.
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3. Requirements for a Merge:
1) To Merge one or more queries, you must have the data imported into Power Query as a query.
i. For example, you cannot merge two Excel Tables in a Worksheet unless they are first imported
into Power Query and loaded as Connection Only. Once the Excel Tables are Loaded as a
Connection Only Query, then the tables can be merged and loaded to the desired location.
2) The Merge Feature is for Table Objects.
i. You can only merge two table objects. For example, you cannot merge List Objects.

nneclions

Queries coreachons

Table Objects can be Merged

[ AtiededSanloseGAX Corfermnied

Conngction anly

N List Objects can NOT be Merged

3) Merges require Related Columns in one or more Table Objects.

i. For example, we may run a merge to bring the Price of a Product from a Product Table into a
Sales Table based on the Related Column, Product, which exists in both tables.

4) To create a Merge in Power Query, the two Related Columns are selected and matching values (or non-
matches depending on the query type) from the two columns will be used to establish a connection
between the two tables and help to combine records and columns from both tables. The type of join we
chose determines the size and shape of the resultant merged tables.

4. Power Query Merges are similar to using VLOOKUP or Relationships or SQL Joins

1) 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 / Join.

2) 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, which we will see demonstrated in this handout and video.

3) Inner, Left Outer, Right Outer, Union and Full Joins in an SQL Query are like the ones that we will see in
Power Query.
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5. Anexample of a Merge with an Inner Join.

1) A Merge of two tables (columns) with an Inner Join will return items only when there are matches in
both columns.

2) Our goal in the below Merge is to look at Column 1 and Column 2 and find names that are in both
columns and return those names in a resultant query. Because we choose an Inner Join, only names that
appear in both columns (matching rows) will be returned in the final Merge. The blow picture shows the
Merge dialog box.

X
Merge

Select tables and matching columns to create a merged table.

| AttendedsanjoseDAXConferenced1 - | 2

EmployeeNameSanlose
Sol Marroguin Column 1.

Kiera Mcfall
Raven Beatty

Elinore Dees
Wei Lockwood

| AttendedBellevueDAXConference02  ~ D

EmployeeName
Column 2.

Raven Beatty

Roxanna Mercier

Fanny Denning

Inner Join = Are there matching values in Both Columns?
Lesha Nobles

Wei Lockwood
Join Kind
Inner (only matching rows) X
6 The selection has matched 5 out of the first 12 rows. -
oK Cancel

3) The picture below shows the tables before the merge and after the merge:

EmployeeNameSanlose - EmployeeName == Merege == >> EmployeeNameSaniose @

Sol Marroquin Raven Beatty Inner Join Raven Beatty

Kiera Mcfall Roxanna Mercier Only Match in Wei Lockwood

Raven Beatty Fanny Denning Both Columns Angelita Packer

Elinore Dees Lesha Naobles Beaulah Wenger

Malvina Hamer ]
Donald Eldridge Gertrudis Fitzpatrick
Claudio Beam Angelita Packer Loge: AND Logical Test
Beaulah Wenger

Angelita Packer

Malvina Hamer

Reyna Luke
Beaulah Wenge Bernita Crutcher
Malvina Hamer Shiela Anaya

Vivan Keeney . Yolonda Armstead 4 PQ Name: Inner Join
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6. Join Types as seen in Power Query Dropdown List :
Left Outer (all from first, matching from second)
Right Outer (all from second, matching from first)

Full Outer (all rows from both)
Inner (only matching rows)

Left Anti (rows only in first)

Right Anti (rows only in second)

7. In Excel we can access the Merge feature in two places:
1) Excel Data Ribbon Tab:
i. Click the Data Ribbon Tab.
ii. Inthe Get & Transform group, click the dropdown arrow for Get Data.
iii. Then point to Combine Queries.
iv. Click on Merge, as seen here:

Home Insert Page Layout Formules

, rm—
$ S "
Gt From  From From Table/ Recert Basting  Refresh

Dala= Text/CSV Web  Range Sowrces Commections  All-

ta o

From Fle ’

f

From Dataduse ’ B
‘- From Azure '
From Osfine Services '
% From Qther Sources »
I::I‘k Legacy Wizards ’

L Combine Queries R B
5 & Mearge 4

n— .

7 La owed Query £t

x.. Append
s Seatch

2) Inthe Excel Power Query Editor, in the Home Ribbon Tab, Combine group, Merge dropdown, as seen

here:
| &5~ 5 | InnerJoin-AND-Both - Power Query Editor |
| =R Home Transform Add Column View
,L)_j [L‘ [:2 Properties L Y, x| 5| ¥ —— DataType: Text ~
~ 5 =
= % = Advanced Editor X ! EE‘ 2l [RX] [7 Use First Row as Headersf~ | 5= Append Queries ~
Close & | Refresh Choose  Remove Keep Remove Split Group 1 5
Load~ | Preview~ [ Manage ~ Columns ¥ Columns > Rows~ Rows~™ Column~ By 3 Replace Values {£4] Combine Files
Close Query Manage Columns Reduce Rows Sort Transform Combine

8. In Power Bl Desktop the Merge feature is in the Power Query Editor, in the Home Ribbon Tab, Combine
group, Merge dropdown, as seen here:

¥ | 5 | Untitied - Power Guety Edior

m Heve Taalom h22 Celuwn View Help

-x — 3 - Properte [ *s Data Type Teat = = Mesge Queries =
R - » < ~ ] =3 AT =
-t > S LT Advanced 2idtar ’ | Use Prnt Rawe ax Meadfiie = T Appent Queme: ~
Dase & Mew  Recemt  Enter Daty source Manage Retresh Chotde  Benive feep Bemone ik Giowp

Soply > Zoume * Souncer™ Date wetting: Farwmeters >+ Preyiew + [L] Manage * Cotereny * Colamns s Bows ” Rowt * Columm= By ez Seslace Viue

hut s Paw Quaty Sels Sauitees  Purmmatits Quary Mansye Cetaens atuss Rirw an Tramtame
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9.

Inner-Join Merge
1) When we create an Inner-Join Merge, we run an AND Logical Test to check if there are equivalent values
in both Related Columns, and if there are, the query returns records for the matching values. Records
are returned only when there are matches in both columns. We are asking the question: “Are there
matching items in both columns?”
2) Synonyms for Inner Join:
i. AND Logic Test.
ii. ALLTRUE.
iii. Intersection or Concurrent or Joint.
iv. Both.
v. Inner or Inner Join or Natural Join.
vi. Intersection Operator/Symbol: M.
vii. Only Matching Rows.
3) Inner Join as seen in Power Query Dropdown List:
Left Outer (all from first, matching from second)
Right Outer (all from second, matching from first)

Full Quter (all rows from both)

Inner (only matching rows)

Left Anti (rows only in first)

Right Anti (rows only in second)

4) An AND Logical Test is used when we do an Inner Join. We must find items that are in both tables. The
Venn Diagram below illustrates that it is only the overlap, or the items listed in both tables that will be
part of the final Inner-Join Merge.

Logic: AND Logical Test

PQ Name: Inner Join

5) Example of Inner-Join Merge from Video
i.  Onthe Worksheet named “Inner”, we can see two tables of employee names for a particular
company. On the left side of the picture below, Table 01 shows employees who attended the
DAX Basic Conference in San Jose, CA. On the right side of the picture below, Table 02 shows
employees who attended the DAX Basic Conference in Bellevue, WA.
A C E

8 C D -

1 [rable 01: Left Table Table 02: Right Table |Who Attended Both Coferences? |
2 Employees who attended Employees who attendad AND Logical Test

1 DAX Basics San Jose Conference DAX Basics Bellevue Conference Inner Join

qa

3 croioyectiamesaniose

6 Sol Marroquin Raven Beatty

7 (Kiera Mcfall Roxanna Mercier

8 Raven Beatty Fanny Denning

9 Elinore Dees Lesha Nobles

10 Wei Lockwood Wei Lockwood
11 | Donald Eldridge Gertruds Fitzpatrick

12 Claudio Beam Angelita Packer
13 Angelita Packer Beauvlah Wenger
14 Reyna Luke Malvina Hamer

15 | Beaulah Wenger Bermita Crutcher
16 Malvina Hamer Shiela Anaya

17 Vivan Keeney 4 Yolonda Armstead p

o o e, TN R - ¢
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6) Our goal with an Inner Join is to extract the employee names that are in both tables, that is, we want a
list of employees who attended both conferences. In the below picture you can see the highlighted
names of employees who are in both tables.

i. Thisisan AND Logical Test where

we ask two questions. The first question is: “Is a given name in

list 01, TRUE or FALSE? The second question is: “Is that same given name in List 02, TRUE or

FALSE? If we get two TRUE values,

name.
A
Table 01: Left Table
Employees who attended
DAX Basics San Jose Conference

EmployeeNameSanjose -

Sol Marroguin

Kiera Mcfall

Elinore Dees
‘lVl‘l LO( F'\'l‘l‘ll'll"‘
Donald Eldridge
Claudio Beam

BB woomawowns wn e

-
N

Bl Angelita Packer
14 Reyna Luke
15 EEEMERRUERTEY

oy
-]

Malvina Hamer

Vivan Keeney

[
~

7)
Worksheet, we can:

then the AND Logical Test is met, and we must extract that

C D E
Table 02: Right Table ‘Who Attended Both Coferences?
Employees who attended AND Logical Test
DAX Basics Bellevue Conference Inner loin
EmployeeName
Roxanna Mercier \akci AND Logical Test
Fanny Denning
Lesha Nobles
Gertrudis Fitzpatrick
Angelita Packer PQ Name: Inner Join

B lah Wenger

Malvina Hamer

Bernita Crutcher
Shiela Anaya
Yolonda Armstead

In Excel, we cannot merge two Excel Tables from the Worksheet. To Merge Excel Tables from a

i. Import the Excel Tables as “Connection Only” queries.

Once we have the queries we can merge by going to the Data Ribbon Tab, Get & Transform group, Get

Data dropdown arrow, Combine Queries, Merge, as seen here:

wiE Y . P

F‘ froem Tt/ CW Nezare Sooces T Gueie & Conrartum - 3 [ — Dets Aatyin
A i
[ Foom Web e, Ak m.;; Lan | #ae wttn m..a.n Pawcad D Sieen
Ot [T Frion Tabaes Rarvge PR - Wadwred | cubpnes 5 T Anghuse Shemt DI Sukmote
Quatrees & Lonvaertiame S At oy Toan Favepit Outtee aranir
Crnom Mibe ’
Trven Datatons B c D E
Queries & Conngg = "
broun B R Table 02: Right Table Who Attended Both Coferences? it Al s L
- wel Employees who attendad AND Logical Test it -
Frow Db Soviees— * Onference DAX Basics Bellevue Conferance Inner Join "

Raven Beatty
ROxanna Mercier

") Lagary Whaards

stracien oty

Rl T

2) Merge feature

noecen anly

4-_'7 Corvdrre Qoeries ’ ny Derini,
W

x i ‘ Ga

Angedta Packes

- B : Beaulah Wenges
. nwna LuKe Malvina Hamer
15 Beaulah Wenger Bernita Crutcher
16 Malvina Hamer Shlela Anaya
17 Vivan Keeney Yolonda Armstead

1) Tables Imported as
“Connection Only” queries
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8) Then in the Merge dialog box, complete these steps:

i. Inthe dialog box, the Top Query is the Left Query. From the dropdown, select the query named
“AttendedSanJoseDAXConference01”, then click on the first Related Column named
“EmployeeNameSanlose”.

ii. Inthe dialog box, the Bottom Query is the Right Query. From the dropdown, select the query
named “AttendedBellevueDAXConference02”, then click on the second Related Column named
“EmployeeName”.

iii. From the Join Kind dropdown, select “Inner (only matching rows)”.

iv. Click OK.

Merge

Select tables and matching columns to create a merged table.

AttendedSanJoseDAXConference01 X [‘1

Top Query is Left Query.

EmployeeNameSanlose

/ Sol Marroquin
Kiera Mcfall

Ri Beatty
Selected e
Elinore Dees
columns are Wei Lockwood
the Related \
Columns \ AttendedBellevueDAXConference02  ~ Bottom Query is R|ght Query_ B
(Where EmployeeMName

values will be Raen iy

Roxanna Mercier

matched) Fanny Denning
Lesha Nobles The Join Kind is:
Wei Lockwood .
Inner (only matching rows).
Join Kind

Inner (only matching rows)

ﬁ The selection has matched 5 out of the first 12 rows. G

9) After you click OK, the Merge Query opens in the Power Query Editor.
i. Name the Query: “AttendedBothConferences”.

ii. Notice that the Source Step in the Applied Steps List uses the Table.NestedJoin Functions, as
seen in the Formula Bar.

iii. Notice that because we are Merging Table Objects, the first column in the Merged Query shows
the matching names from the first table as text values, but the second column contains Table
Objects for each row. If you click to the right of the word “Table” in the second row, you can see
the Table Object in the lower left part of the Power Query Editor.

s PROPFERTRS

. &L trgoyretiamstanicae - [ AmenstreSeSeves AR sstereneetld -

3 # APPLUIEED STEPS

Umpioysefiume
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10) Taking a closer look at the Table.NestedJoin Function, we can see that:
i. The first and second arguments list the table name and column name for the Top or Left Table.

ii. The third and fourth arguments list the table name and column name for the Bottom or Right
Table.

iii. Notice that the column names are in List Form, which implies that we can list more than one
column when doing a merge (we will see this later in the handout and video).

iv. The fifth column lists the name of the new column.

v. The sixth argument list the Join Kind.

= Table.NestedJoin(AttendedSanloseDAXConferencedl,
{"EmployeehNameSanlose™},AttendedBellevueDAXConferenced2,
{"Employeehlame"}, "AttendedBellevueDAXConferenced2",loinKind. Inner)

11) For this query, since we are only merging single columns and our goal is to get a single list of names, we
do not need the second column. To Remove the column, right-click the column header and click on
Remove, as seen here:

[T AttendedBellevueDAXConference02 « o
Table Eg Copy

falve % Remove

12) Using the “Close & Load To...” feature, close and load the Inner Merge Query to the Worksheet named:
“Inner” in the cell E5. The final result can be seen here:

11 Donald Eldridge

17 Vivan Xeeney

L an
Co e, (N

Gertrudis Fitzpatrick

12 Claudio Beam Angelita Packes
13 Angelita Packer Beaulah Wenger
14 Reyna Luke Madvina Hamer
15 Beauvlah Wenger Bernita Crutcher
16 Malvina Hamer Shiels Anaya

Yolonda Armstead
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1 [Table 01: Left Table " Table 02: Right Table Who Attended Both Coferences? Queries & Connections = X
2 [Employees who attendod Employees who attended AND Logical Test Quesles  Commectier
3 DAX Basics San Josa Conference DAX Basics Bellevue Confarence Inner Join -
4 2 Attandled’a
5 [——
6 |Sol Marroguin Raven Beatty [ Attorcsdh 2 "
! |Kiera Mcfall Roxanna Mercier feme b el
8 |Raven Beatty Fanny Denning srdedBelevoeDa Xt onferens
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10. Create Folder for Grouped Queries in the Queries & Connections Pane:
1) To create a folder in the Queries & Connections Pane that can hold the four queries we used for the

Inner Join, select the four queries, then right-click and point to Group, then click on New Group, as seen

here:
[ AttendedSanJoseDAXConference0l | &
E®y Copy
Paste 1ceC2 I:H
Refresh
ce02'(2) A
X Delete . [L‘
Move To Group » New Group...
= . 2
Export Connection Files...

2) Name the Group “InnerMergeloin”, as seen here:
X

New Group

Name

InnerMergeloin

Description
Queries to learn about Inner Merge / Joins

3) The finished group will look like this in the Queries & Connections Pane, including a folder named “Other
Queries”:

Queries & Connections X

Queries | Connections
4 queries
4 InnerMergeloin [4]
Queries to learn about Inner Merge / Joins
[ AttendedSanloseDAXConference(l
Connection only.
[F AttendedBellevueDAXConference02
Connection only.
[ AttendedBellevueDAXConference
Connection only.

£ AttendedBothConferences

5 rows loaded.

Other Queries

4) To Move Queries to Folders :

i. Select Queries.
ii. Right-click and hover cursor over “Move To Group”.

iii. Then click on group you want.
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11. Full-Outer-Join Merge

1) When we create a Full-Outer-Join Merge, we run an OR Logical Test that asks the question: “Are there
matching values in the two related columns, or is there an unmatched value in the first column, or is
there an unmatched value in the second column?” A Full-Outer-Join Merge will return all records from
both tables and when there are records that do not have a corresponding value match in the other
table, null values will be returns

2) Synonyms for Inner Join:

i. OR Logic Test.

ii. Any TRUE.

iii. Union.

iv. Give Me All Items.
v. OR.

vi. Full Outer.
vii. Union Operator/Symbol: U.
viii. All Rows From Both.
3) Full Outer Join as seen in Power Query Dropdown List:
Left Outer (all from first, matching from second)
Right Outer (all from second, matching from first)

Full Outer (all rows from both)

Inner (only matching rows)

Left Anti (rows only in first)

Right Anti (rows only in second)

4) An OR Logical Test is used when we do a Full Outer Join or when we use the Union operation in Statistics
or the SQL language. This means we want all the records from both tables, regardless of whether the
Related Columns have matched items. The below Venn Diagram illustrates that all records from both
tables will be part of the final Full-Outer-Join Merge.

Logic: OR Logical Test

PQ Name: Full Outer
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5) Example of a Full-Outer-Join Merge from Video
i. You can find the tables shown below on the Worksheet named “Full-Outer”.
ii. Inthis example, our goal is to join a Product Table (Left Table) and a Supplier Table (Right Table) and show all records from both tables.
The logical of the Full-Outer-Join Merge follows:
1. Based on SupplierID Column, we want to Merge / Join
a. Allrecords from Left (dProduct) Table with
b. All records from Right (dSupplier) Table.
2. The OR Logical Test asks for these records:
a. Records where SupplierID is only listed in Left Table (dProduct)

OR

b. Records where SupplierID is only listed in Right Table (dSupplier)

OR

c. Records where SupplierID is listed in Both Tables and therefore the records from both sides will become one new

record

A | B8 | € | b |E

1 [Table ot: Table 02:

2 }Product Table = Left Table =dProduct Supplier Table =Right Table = dSupplier

3 |with Supplier ID Column (Foreign Key) with Supplier ID Column (Primary Key)

4

5 Kname K colnBlcity M state

6 %As_pen co 23 1 co Colorado Boomerang:Gunnison  CO

7 |Carlota GB 2 1275 |GB GelBoomerangs  Oakland  CA

8 |Majestic Beaut GB 29 ]5.85? DB Darnell Booms Manchester MA 4
9 |Quad GB 43 225

10 |Sunshine co 19 125 e Of Logical Test

11 Kangaroo  CC 14 695

12

13

14 PQ Name: Full Outer
a5

4« Cover “ Full Outer ‘I v @ . >

Queries & Conne.. ¥ %

Queries | Connections

€ queries
b B InnerMergeloin [4]
Queries to learn about Inner M...
4 FullOutervlergeloin [2]
FH dProduct
Connection only.
£ dSupplier
Connection only.

Other Quenes

4 | I ful 3

iii. After we load the two Tables as Connection Only Queries (as seen in above picture), we can use the Merge feature to join the tables in
a Full-Outer-Join Merge, as seen in the picture on the next page:
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iv. Inthe Merge dialog box, the Left Query (Top Query) is the dProduct table, the Right Query

(Bottom Query) is the dSupplier table, the Supplier ID Columns are the Related Columns (where
values will be matched) and the Join Kind is “Full Quter (all rows from both)”, as seen in the
blow picture.

\/(
Merge
Select tables and matching columns t
Top Query is Left Query.
dProduct [:"
Product SupplierlD Price Cost
co 23 11
GB 26, 1275
Selected i 2 A58
GB 43 225
columns are
Sunshine Cco 19 125
the Related Bottom Q. is Right Q.
ottom Query IS Ri uery.
Columns 4 g 4
(where dSupplier v B
values will be SupplieriD Name City State
matChed) Co Colorado Boomerangs Gunnison co
GB Gel Boomerangs Oakland CA
DB Darnell Booms Manchester MA . . .
= i The Join Kind is:
Full Outer (all rows from both).
Join Kind
Full Quter (all rows from both) s
0 The selection has matched 5 out of the first 6 rows. oK Cancel

v. After merging the two tables with a Join Type of “Full Outer”, the result in the Power Query Editor will
look like the below picture.

1. Name the Query “FullOuter-Product&SupplietTable”.
2. Notice the formula and Join Type in the Formula Bar.
3. Notice that if you click in the second row in the dSupplier Table Column, you can see the

record from the related table from the dSupplier table in the lower left corner of the
Power Query Editor Window. This indicates that both tables had the matching
SupplierID value of “GB”.

Jx = Table.Nestedjoin(dProduct,{"SupplierID"},dSupplier, Query Settings X
& {"SupplierID"},"dSupplier™,JoinKind.FullOuter) ) ' -
g 4 PROPERTIES
o Name
FulOuter-ProductdSupplietTadle
). A% Product |~ | A% SupplieriD ~ 1123 Price - 1112 cost e Al Properties
1 |Aspen o 23
2 | Carlota GB 26 4 APPLIED STEPS
3 | Majestic Beaut G8 29 Source
4 |Quad G8 43
S | Sunshine co 19
6 | Kangaroo cC 14 S
7 null null null null
SupplieriD Name City State
GB Gel Boomerangs Oskland CA
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4. Notice that if you click in the sixth row in the dSupplier Table Column, you can see the
null record from the related table (dSupplier table) in the lower left corner of the Power
Query Editor Window. This indicates that the SupplierID “CC” was in the first table, but
not the second table.

. ABC Product - ‘ABC SupplieriD v 123 Price ~ /1.2 Cost ~ |71 dSupplier Ll
1 |Aspen Co 23. 11 Table
2 |Cariota GB 26 12.75 Table
3 | Majestic Beaut GB 29 15.85 Table
4 |Quad GB 43 22.5 Table
5 |Sunshine co 19 1.25 Table
6 | Kangaroo CC 14 6.95 Table
7 null null null null ' Table
SupplieriD Name City State
rw,'.‘A nuh" nuH‘ null

5. Notice that if you click in the last row in the dSupplier Table Column, you can see the
record from the related table (dSupplier table) in the lower left corner of the Power
Query Editor Window. This indicates that the SupplierID “DB” was in the first table, but
not the second table.

. ABC Product - ‘ABC SupplieriD d 123 Price ~||1.2 Cost ~ |[[5] dSupplier Ll
1 |Aspen Cco 23 11 Table
2 |Cariota GB 26 12.75 Table
3 | Majestic Beaut GB8 29 15.85 Table
4 |Quad GB 43 22.5 Table
5 |Sunshine co 19 1.25 Table
6 | Kangaroo CC 14 6.95  Table
7 null null null null “Table
SupplieriD Name City State
DB Darnell Booms ir'.riancheszer MA

4|l
6. Next, we want to click the Expand button, , in the dSupplier Table Column, and
uncheck the “Use original column name as prefix” option, as seen here:

¢ Expand Aggregate

(Select All Columns)
SupplierD

Name

City

State

KKRERR

Use original column name as prefix

7. Finally, we want to Close & Load the Query to the cell A23 on the Worksheet named
“Full-Outer”.
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vi. The resultant Full Outer Query can be seen below. Now we can see why it is called a Full Outer
Query: because everything from both tables included, even for records where there was no
matching SupplierID and, therefore, the row has null values in the Power Query Editor and
empty cells when it is loaded to the Excel Worksheet. In the below table we can see that the
Kangaroo product with SupplierID “CC” does not have a corresponding entry in the dSupplier
Table. We can also see that the Darnell Booms supplier with the SupplierID “DB” does not have
a corresponding entry in the dProduct Table.

24 }Aspen co 23 11 CO Colorado Boomerangs Gunnison co

25 Carlota GB 26 12.75 GB Gel Boomerangs Oakland CA

26 ?Majestic Beaut GB 29 15.85GB Gel Boomerangs Oakland CA

27 |Quad GB 43 225GB Gel Boomerangs Oakland CA

28 jSunshine co 19 1.25CO0 Colorado Boomerangs Gunnison co

29 |Kangaroo cc 14 6.95

30 | DB Darnell Booms Manchester MA 4

12. Left-Anti-Join Merge :

1)

When we create a Left-Anti-Join Merge, we are asking the question: “Please give me all the items that
are in Column 1 that are NOT in Column 2 and return the corresponding records. A Left-Anti-Join could
be thought of as an AND Logical Test where we ask: “Is item in Column 1 AND is item NOT in Column 2.
In Relational Algebra when we create Set Operations, you can think of the Left-Anti-Join as a Difference,
or Minus, or Except Operator, where Set 2 is subtracted from Set 1 and items a that are in both sets are
dropped from the resulting set.
Synonyms for Inner Join:
i. InTable 1, Notin Table 2.
ii. Left-Anti.
iii. Relational Algebra or Set Operator terminology:
1. Except Set Operator.
2. Difference Set Operator.
3. Minus Set Operator.
iv. Allin First Table that are not in Second Table.
v. Rows only in first.
Left Anti Join as seen in Power Query Dropdown List
Left Outer (all from first, matching from second)

Right Outer (all from second, matching from first)
Full Outer (all rows from both)

Inner (only matching rows)

Left Anti (rows only in first)

Right Anti (rows only in second)

The Left-Anti Join (Except Set Operator) is used when we want items from the First or Left Table that do
NOT have a corresponding value in the second table. One good way to think of this join is when you

compare two columns and you want items that are ONLY in the first column, NOT in the second column.
The below Venn Diagram illustrates perfectly by showing that the overlap between the two tables is not
included in the final Left-Anti-Join Merge.

Logic: Only in Left Table

PQ Name: Left Anti
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5) Example of a Left-Anti-Join Merge from Video
i. The below tables can be found on the sheet named “Left-Anti”.
ii. Our goal with this query is to extract a list of employees who attended ONLY the San Jose Conferences (Left Table). In the below picture
you can see the highlighted names of employees who went to the San Jose Conference ONLY.

A B C D E B
| | | = M v 54
1 7‘Table 01: Table 02: Who Attended Only San Jose Conference? Queries & Connectio...
2 ‘ Employees who attended Employees who attended In Table 01, NOT in Table 02 Queries | Connections
3 ‘ DAX Basics San Jose Conference DAX Basics Bellevue Conference Left-Anti Join / Merge 3 queries

5 EnployeeNgmeSanlose

S~

3 Sol Marroquin
Pl Kiera Mcfall
8 \Raven Beatty

Wciorevees |

10 |Wei Lockwood

EmployeeNameBellevue v| |
|Raven Beatty
Roxanna Mercier

'Fanny Denning

‘Lesha Nobles

‘Wei Lockwood

b~ InnerMergeloin [4]

Queries to learn about Inner Merg...

b FullOuterMergeloin [3]

Folder that contains Queries for F...

4 [ AntiQueries [2]

Folder for queries used in Anti Exa...

2 SanjoseNames01

i88l Donald Eldridge Gertrudis Fitzpatrick Logic: Only in Left Table Connection only.
12 [ \Angelita Packer £ Bellevueliames02
13 |Angelita Packer Beaulah Wenger Connection anly.
14? Reyna Luke Malvina Hamer Other Queries

15 \ Beaulah Wenger Bernita Crutcher

16 JMaIvina Hamer ‘Shiela Anaya o N Left Anti

i7 Vivan Keeney
18 |

10 !

‘Yolonda Armstead

PANRERY - | oo [REREN o | oo B

iii. First, we must import the Excel Tables as “Connection Only” queries (as seen in above picture). Second, once we have the queries we
can merge by going to the Data Ribbon Tab, Get & Transform group, Get Data dropdown arrow, Combine Queries, and then click on the

Merge option.
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Don’t
forget to
select
both
Related
Columns.

Vi.

Then in the Merge dialog box we select the “SanJoseNames01” query as the Top or Left Query and the
“BellevueNames02” query as the Bottom or Right Query, select both the Employee name columns as the
Related Columns, select the “Left-Anti (rows only in first)” option in the Join Kind Column, then click OK,

as seen in this pi

cture:

SanJoseNames01

Sol Marroguin
Kiera Mctall
Raven Beatty
Elinore Dees

Wei Lockwood

BellevueNames02

EmployeeNameBell
Raven Beatty
Roxanna Mercier
Fanny Denning
Lesha Nobles

Wei Lockwood

Join Kind

EmployeeNameSanlose

Left Anti (rows only in first)

Top Query is Left Query.

Bottom Query is Right Query.

evue

The Join Kind is:
Left Anti (rows only in first).

In the above picture, when we select the Related Columns and then select an Anti-Left (rows only in
first) Join Kind, the Merge feature will not match values in both columns, but instead it will only keep
records when the value in the first Related Columns does NOT have a match in the second Related

Column.

After merging the two tables with a Join Type of “Left Anti”, the result in the Power Query Editor will
look like the below picture.

1.
2.
3.

4.

Name the query “LeftAnti-FirstTable-SanJose-Only”.

Notice formula and Join Kind in Formula Bar.

Notice that the first column contains the names of employees that went to the San Jose
Conference, but not to the Bellevue Conference.

Notice that if you click in each row of the BellevueNames02 Table Column, the table in
the lower left corner of the Power Query Editor lists a null record because there was no
match made in the in the second Related Column.

= Table.NestedJoin(SanloseNames@l, {"EmployeeNameSanlose™},BellevueNames@2,
{"EmployeeNameBellevue”},"BellevueNamesB2",JoinKind.LeftAnti)

Query Settings >

. Aec EmployeeNameSanjose | ~ [[[T7] BellevueNames02 «»

Sol Marroquin
Kiera Mcfall
Elinore Dees

Donald Eldridge

(O IR SN FY R S

Claudio Beam

Table
Table

Table

EmployeeNameBellevue

null

4 PROPERTIES
Name
LeftAnti-FirztTable-SanJose-Only

All Properties

>

4 APPLIED STEPS

m

Source
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vii. Next, we want to remove the second column of the merged tables by right-clicking the
“BellevueNames02” column and then click on “Remove”.
viii. Finally, we want to Close and Load the Left-Anti Query Result to cell E5 on the Worksheet named “Left-
Anti”. The final result can be seen here:
A 5 C D E o .
1 Table01: Table 02: Who Attended Only San jose Conferance? QUEFIES S LONRECUO '
2 Employees who attended Employees who attended In Table 01, NOT in Table 02 Quaties | Commections
3 DAX Basics San Jose Conference DAX Basics Ballovue Conference Left-Anti Join / Merge 15 sumrw
4 trrertdarouioin 141
Ll EmployeeNameSanjose Quenes 2o Seem sbogt Inner Merg.

SO Marroqun

Xiera Mcfall

Donald Eldridge

Claudo Beam

Angelita Packer

15 Beaulah Wenger
16 Malvina Hamer

Vivan Keeney

Raven Beatty
Roxanna Mercier
Fanny Denning
Lesha Nobles

Wei Lockwood
Gertrudis Fitzpatrick
Angelita Packer

Beaulah Wenger
Malvina Hamer ™ LeftAnt-FrpTable-Sanios
7 rown luschedd

srgeion 3

ordmns Quenes i ¢

Bernita Crutcher
Shiela Anaya et Quene
Yolonda Armstead

13. Right-Anti-Join Merge :

1)

2)

3)

When we create a Right-Anti-Join Merge, we are asking the question: “Please give me all the items that
are in Column 2 that are NOT in Column 1 and return the corresponding records. A Right-Anti-Join could
be thought of as an AND Logical Test where we ask: “Is item in Column 2 AND is item NOT in Column 1.
In general, Right-Anti-Join Merge are rare because we can accomplish the same goal by using a Left-Anti-
Join Merge and switching the Left Table for the Right Table. In fact, in the SQL language and in the DAX
Function language code writers use the Except Set Operator or the EXCEPT DAX Function and simply
switch the order of the tables when they want to do a Right-Anti-Join Merge.

Right Anti Join as seen in Power Query Dropdown List

Left Outer (all from first, matching from second)
Right Outer (all from second, matching from first)

Full Quter (all rows from both)
Inner (only matching rows)

Left Anti (rows only in first)

Right Anti (rows only in second)

4)

The below Venn Diagram illustrates perfectly by showing that the overlap between the two tables is not
included in the final Right-Anti-Join Merge.

Logic: Only in Right Table

PQ Name: Right Anti
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5) Example of a Right-Anti-Join Merge from Video
i. The below tables can be found on the sheet named “Right-Anti”.
ii. The Goal in this video example is to extract all the names of employees who went to the second Conference, but not the first
conference, as seen here:

A B C D E -
1 |Table 01: Table 02: IWho Attended Only Bellevue Conference? L Queries & Connections ~ %
2 |Employees who attended Employees who attended In Table 02, NOT in Table 01 o | )
. . . A Queries | Connections

3 |DAX Basics San Jose Conference DAX Basics Bellevue Conference Right-Anti-Join Merge

4 12 queries

5 EmployeeNameBellevue . o

6 Sol Marroguin {Raven Beatty | é InneriviergeJoin [4] F

7 |Kiera Mcfall B R oxanna Mercier Queries to learn about Inner Me...

8 |Raven Beatty | Fanny Denning 2 FullOuterMergeloin [3]

9 |Elinore Dees Lesha Nobles .

10; Wei Lockwood | |WeiLockwood | : AntiQueries [5]

11 |Donald Eldridge Only in Right Table £ SanjoseNames01

12 |Claudio Beam | |Angelita Packer . Connection only.

13 |Angelita Packer |Beaulah Wenger 3 =

14 Reyné Luke 'Malvina Hamer = Be!levu?l‘xame:O_ il
15 Beaulah Wenger i e rmita Crutcher Conpan oy |
16 |Malvina Hamer [l Shicla Anaya 3 B LeftAnti-FirstTable-Sanjo..

17 |Vivan Keeney PRl Yolonda Armstead 7 rows loaded.

. Right Anti [ SanjoseRightAntiol 3
20 Connection only.

21 £ BellevueRightAnti02 B
22 | Connection only. ’
23] __LL__. | L e

iii. The steps to create a Right-Anti-Join Merge are the same as the steps for creating a Left-Anti-Join Merge, except that you chose a Join
Type of “Right-Anti-Join Merges” rather than “Left-Anti-Join Merges”. You can use the Excel Tables named “SanloseRightAnti01” (Top or
Left Query) and “BellevueRightAnti02” (Bottom or Right Query) from the Worksheet named “Right-Anti” (as seen in above picture).

Page 19 of 36



iv. After importing the two Excel Tables into Power Query as “Connection Only”, bring the two
queries into the Merge dialog box. The Merge dialog box should be completed as seen here:

SanJoseRightAntiO1 Y |
EmployeeNameSanlose TOp Query is Left Query'
T Sol Marroguin
Kiera Mcfall
Raven Beatty
Elinore Dees
Wei Lockwood
Don't _LJ

forget to ,

BellevueRightAnti02 1 Bottom Query is Right Query.
select
bO th EmployeeNameBellevue
Raven Beatty
Related Roxanna Mercier

Columns. i Fanny Denning
S The Join Kind is:
Wei Lockwood

Right Anti (rows only in second).
Join Kind
Right Anti (rows only in second) Y
v. After merging the two tables with a Join Type of Right-Anti, the result in the Power Query Editor
will look like the below picture.

1. Be sure to name the query “RightAntiOnlyBellevueNames”.

2. Notice the formula and Join Type in the Formula Bar.

3. Notice that because we did a Right-Anti Join, the second column contains one table with
all the names that were in the second table (Bellevue Conference) but NOT in the first
table. If you click to the left of the word “Table” in the second column, first row, you can
see the full table of names in the lower left section of the Power Query Editor.

4. Notice that the first column contains a single null, which means it brought none of the
names from the first table into the resultant merged query.

(‘x = Ia‘ole.Nested}oin(San]oseRightAntial, A Q_UG'Y Setﬁr‘g: X

{"EmployeeNameSanlose"},BellevueRightAntioz,

{"EmployeeNameBellevue"},"BellevueRightAntif2",JoinKind.RightAnti)
4 PROPERTIES
Name
RightAntiOnlyBellevueNames

B ABC EmployeeNameSanlose |~ [ BellevueRightAntin2 i
1 null Tablg

All Properties

4 APPLIED STEPS

Source
EmployeeNameBellevue

Roxanna Mercier
Fanny Denning
Lesha Nobies
Gertrudis Fitzpatrick
Bernita Crutcher
Shiela Anaya

Yolonda Armstead
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vi. Next, right-click the first column and click on Remove, as seen here:

e @ Copy

[+ A% EmployeeNameSanlosi -

_1_ — > Remove

{ Bemnve Oither (

vii. Finally, close and load the query to the cell E5 on the Worksheet named “Right-Anti”, as seen here:
A B & D] E | F [4]

1 (Table 01: Table 02: Who Attended Only Bellevue Conference? Queries & Connections ~ *
2 |Employees who attended Employees who attended In Table 02, NOT in Table 01 L )

= 3 L 2 e Queries | Connections
3 |DAX Basics San Jose Conference DAX Basics Bellevue Conference Right-Anti-Join Merge
4 13 queries
: EmployeeNameBelievue [EmployeeNamepeliewie [ T
6 |Sol Marroquin | |Raven Beatty Roxanna Mercier L lmerf\;ergeJOIr‘. (4
7 [Kiera Mcfall ‘ Roxanna Mercier Fanny Denning Queries to learn about Inner Merge...
3 |Raven Beatty il F=nny Denning Lesha Nobles b B FullOuterMergeloin [3]
9 |Elinore Dees | Lesha Nobles (_Seltrydi_s Fitipa'trick = :
10 |Wei Lockwood | |Wei Lockwood Bernita Crutcher 4 I AntiQueries [6]
11 |Donald Eldridge il Gertrudis Fitzpatrick Shiela Anaya [ SanjoseNames0l
12 |Claudio Beam jéngelita Packer Yolonda Armstead Connection only.
13 |Angelita Packer o
14; R% Luke ‘ irﬂﬂalvina Hamer \ e Bellevu?l'\!ame:O_
15 :geiéquie’ljr\rr\{enger [l Ecrnita Crutcher anhedion Ny
16 |Malvina Hamer Shiela Anaya E LeftAnti-FirstTable-Sanlose...
17 |Vivan Keeney “ Yolonda Armstead 7 rows loaded.
iz- E SanJoseRightAnti0l
20 Connection only.
21 £ BellevueRightAnti02
22 Connection only.
23 B z
£5 [ RightAntiOnlyBellevuehlames  [2
= 7 rows loaded.
% — T Other Queries

vi | - EEE R Rotani | © f D
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14. Left-Outer-Join Merge
1) When we create a Left-Outer-Join Merge between tables we want to keep all items from the Related
Column on the Left and retrieve only matching items from the Related Column on the Right and then
return the corresponding records. With a Left-Outer-Join Merge, we are asking the question: “Please
give me all rows from the Left table and matching rows from the Right Table”. A Left-Outer Join can be
thought of as a Classic Lookup situation like in Excel with VLOOKUP or in a Data Model with a One-To-
Many Relationship, but with a Left-Outer-Join Merge we can do more that just lookup a single value and
return a single value. Whereas, in Excel with a standard Lookup Function like VLOOKUP (not an Array
Formula), we are limited to a single lookup value and a single returned value, with a Left-Outer-Join
Merge we can have single lookup values, single returned values, multiple lookup values, or multiple
returned values. In Excel, although Array Formulas and other multiple step processes can deal with
multiple value lookup situations, using a Power Query Left-Outer-Join Merge can simplify things
considerably.
2) Synonyms for Left-Outer-Join Merge:
i. Left
ii. LeftJoin
iii. Left Outer
iv. Classic Lookup
v. All from the first, matching from the second
3) Left Outer Join as seen in Power Query Dropdown List:

Left Outer (all from first, matching from second)

Right Outer (all from second, matching from first)
Full Outer (all rows from both)
Inner (only matching rows)

Left Anti (rows only in first)

Right Anti (rows only in second)

4) Although a Left-Outer-Join Merge can do more than a typical Classic Lookup, we can think of it that way
as an easy way to remember what is going on with a Left-Outer-Join Merge. The Venn Diagram below
illustrates the final Left-Outer-Join Merge:

Logic: Classic Lookup inR

PQ Name: Left Outer
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5) Example #1 of a Left-Outer-Join Merge from Video: Standard Lookup
i. The below tables can be found on the sheet named “Left-Outer(1)”.

ii. Our goal with this query is to take the Sales Table on the Left and add a Price Column to it using a Left Outer Join with the Price Lookup
Table on the Right. This is a Classic Lookup situation where we want all the rows on the left to be merged with just the matching rows on
the right. Notice in row two of the Sales Table on the Left, the Kangaroo product does not have a corresponding product name in the
Price Lookup Table on the Right. Because we are using a Left Outer Join and all rows on the left remain in the final merged table, the
Kangaroo record will not be removed during the process. Also notice, that the product Majestic Beaut is in the Price Lookup Table on the
Right, but it is not in the Sales Table on the Left. The Left Outer Join will therefore not use that product in the final merged table because

only matching records on the right are used during the merge.

A B
1 fTabIe 01 = Left Table = fSales
2 iProduct = Foreign Key

G 5 S .
Table 02 = Right Table = dProduct
Product = Primary Key

F G

H I

| Goal: Return Sales Table with new Price Column
Replaces VLOOKUP or Realtionships (Classic Lookup)

3 |

’
5 |Quad 48
6 | Kangaroo 168
7 Carlota 132
8 'Carlota 72
9 |Sunshine 108
10 |Quad 156
11 |Carlota 96|
12 |Sunshine 60
13 |Sunshine 24
14 iCarIota 120|
15 |Quad 24,
16 |

Product B4 Price -
|Carlota $26
|Quad $43
|Sunshine $19
Majestic Beaut 527‘__

R - WO ctoues | ieouery |

Logic: Classic Lookup in R
PQ Name: Left Outer
+ 4

Queries & Connec..
weries | Connections

3 queries

InnerM

M

rgeoin [4]
FullOuterMergelain [3]
AntiQueries [6]

‘ LeftOuterQueries [2]

B fSales

Connection only.

[0 dProductPrice
Connection only.

Other Queries

Page 23 of 36




iii. After importing the two Excel Tables into Power Query as “Connection Only”, bring the two
queries into the Merge dialog box. The Merge dialog box should be completed as seen here:

|
fSales b
— | N v Top Query is Left Query.
Quad 48
Kangaroo 168
Carlota 132
Carlota 72
Select - Sunshine 108
both
Related
dProductPrice Y
Columns. Bottom Query is Right Query.
Product Price
— Carlota 26
Quad 43
Sunshine 19
Majestic Beaut 27 The Join Kind is:
Left Outer (All from the first, matching
from the second).
Join Kind
Left Outer (all from first, matching from second) b
iv. After merging the two tables with a Join Type of “Left Outer”, the result in the Power Query
Editor will look like the below picture.
1. Name the Query “LeftOuter01-SalesTableWithPrice”.
2. Notice the formula and Join Type in the Formula Bar.
3. Ifyouclick in the first row of the dProductPrice Table Column and look in the lower left
of the Power Query Editor, you will see the related table with the Product Name and
Price, as seen in the picture below:
71 = Table.NestedJoin(fSales,{"Product”},dProductPrice, A

F7, |A% Product

1

2
3
4

Product

Quad

Quad
Kangaroo
Carlota

Carlota

Price

Query Settings

{"Product"},"dProductPrice",JoinKind.LeftOuter)

4 PROPERTIES

Name
LeftOuter0l-0a/ec7a0le\WithPrice
v |42 £ - - Lo ol
143 Units 7[] dProductPrice 4] All Properties
48 Table A
168 Table |E] 4 APPLIED STEPS
132 Table Source
72 Table —
43
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4. If you click in the second row of the dProductPrice Table Column and look in the lower
left of the Power Query Editor, you will see that the related table contains null values
because there is no matching record in the dProductPrice Table for the Kangaroo
Product, as seen in the picture below:

fr | = Table.Nestedloin(fSales, {"Product”},dProductPrice, /\‘
“| {"Product"},"dProductPrice”,JoinKind.LeftOuter)

Query Settings X

4 PROPERTIES
Name
' LeftOuter01-CalesTableWithPrice

[4B I~ 1123 Uni ~ I ;
‘QiAC Product |11%3 units |~ [[F7] dProductPrice  +¢ Kl Properties

1 |Quad 48 Table -
2 | Kangaroo 168 Table =] 4 APPLIED STEPS
3 |Carlota 132 Table Source
4 |Carlota 72 Table -
'Product :7Price
© This table is empty. x

el
5. Click the Expand Button, -——', in the dProductPrice Table Column and then select the
Price Column only, as seen here:

* Expand Aggregate

u| (Select All Columns)

Product

Use original column name as prefix

OK Cancel

6. Finally, close and load the query to the cell G4 on the Worksheet named “Left-Outer(1)”,
as seen below. Notice that the Kangaroo record is included, but there is no
corresponding price. If we did not want to show records from the first table that did not
have corresponding values in the second table, we would have used an “Inner Join” for

our Merge.
A 8 [S D E F__G H I ) K '_

1 [Table 01 = Left Table = Sales |  [Table 02 = Right Table = dProductPrics |  [Gosl: Return Ssles Table with new Price Columna Queries & Con. = %

2 Product = Foreign Key Product = Primary Key Replaces VEDOKUP or Reattionships (Classic Lookup] wetles | Consextis

3

Y Produc [ Units il Procuct B Price 3l #roduct B Units 5 Price B3 p—

5  Duad 48 Carlots 526 Quad 48 a3 erlidrgeion (4]

6 Kangaroo 168 Quad 543 Carlota 132 26 ¥ L ¥ TR e = {31

7 |Carlota 132 Sunshine 519  Carlota 1 26 AN 6]

8 |Carlota 72 Majestic Besut $27, Xangaroo 168 p

3 'Sunshine 108 Sunshine 108 19 i cstizsnitinad

10 | Quad 156 Quad 156 43 S

11 Cariota 96 Carlota @b 26 Connection onty

2 Sunshme 60 Surshine 60 19 o eProcatFrce

13 [Sunshing 24 Surshine 24 19 Connedtion cnly

14 | Carlota 120 Carlota 120 16 . Diher Qusces (1]

:; Guad 24, Quad o = LBAODE- S TAEM)
11 trmeh lhaded

17

" = . N
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6)

Example #2 of a Left-Outer-Join Merge from Video: Two Lookup Values, Join / Merge on more than One
Column
i. The tables pictured below can be found on the sheet named “Left-Outer(2)".
ii. Our goal with this query is to take the Sales Table on the Left and add a Price Column to it using
a Left Outer Join with the Price Lookup Table on the Right. The tricky part in the lookup situation
is that we need to match the Product Name and the Color to get the correct Price. This means
that we have Two Lookup Values we need to use to get the correct price. For example, if we are
looking up the Product “Quad” with the Color “Red”, we need to get the Price $43, but if we are
looking up the Product “Quad” with the Color “Blue”, we need to get the Price $S41. The Power
Query Merge feature will have no problem with this scenario because we can select two
columns rather than just one in the Merge dialog box and this will instruct Power Query to use
the Unique Permutations in the Lookup Table as a Primary Key. In the Sales Table (Left Table)
the Product & Color Columns together will be the Foreign Key and the in the Product Table
(Right Table) the Product & Color Columns together will be the Primary Key.

A

L] C D E ¥ G M 1 J K L

1 Table 01 = Left Table = fSalesCalor Table 02 = Right Table = dProductPriceColor] | Goal: Return Sales Table with new Price Column Queries & >
2 F’r_odun & (o!m = :Oftfgff §r_y Produc_t & _(nlnr = Primary igev R«__-pb(ﬂ cor\jphulqd Excel Sn_lu(l_c_)q for fwu Lookup Vduos J perien  Connechiom
3
B
8 rrodoet BColor @ units Ol Prodoct  @coor @roce il
7 Ouad Red 48 Carlota Red §26.00 " Tyt
& Quad Blue 156 Qued Red $43,00 i
9 'Duad Red 168 Sunshine Red $19.00
10 Carlota Blue 132 Cardora Blue $24.00 . = = 0 Gale
11 |Carlota Biue 72 Qued Blue $41.00 Logie: Classic Lookup in R Connaction anly
12 Sunshine = 108 Sunshine Blue $18,00, o .
13 Quad Bive 156 ction caty
14 Carlota fled 96 ™ Lokt
15 'Sunshine R 60 r o
16 Sunshine e 24 -
17 Carlota Blue 120 Connection canly
18 Quad Blue 24 PQ Name: Left Outer — I_
10 - FoPaductPicelsior
"!J Corpaction prily
iii. After importing the two Excel Tables into Power Query as “Connection Only”, bring the two
queries into the Merge dialog box. The Merge dialog box should be completed as seen below.
Be sure to select the both the Product & the Color Fields as your Related Columns.
fSalesColor ¥
_ ' Top Query is Left Query.
Product 1 Color 2 Units
Quad Red 48
Quad Blue 156
Select Quad Red 168
Product Carlota Blue 132
& Color - Carlota Blue 72
as your
dProductPriceCol - N
Related don o Bottom Query is Right Query.
Columns. Product 1 Color Z Price
Carlota Red 26
—
Quad Red 43
Sunshine Red 19
Carlota  Blue 24 The Join Kind is:

e e i Left Outer (All from the first, matching
from the second).
Join Kind

Left Outer {all from first, matching from second) =
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iv. After merging the two tables with a Join Type of “Left Outer”, the result in the Power Query
Editor will look like the below picture.
1. Name the Query “LeftOuter02-DoubleLookupValues”.
2. Notice the formula and Join Type in the Formula Bar.
3. If youclick in the first row of the dProductPriceColor Table Column and look in the lower
left of the Power Query Editor, you will see the related table with the Product, color and
Price. Notice that the price for a “Red Quad” is $43, as seen in the picture below:

. = e.N dJoi r ,
. {";ra‘Z;;;tj'e'ftﬁCc(lJ;:E;?:;izgzizpr"icﬂolor, A QUE"},/ (':'ettir"gs X
{"Product”, "Color"},"dProductPriceColor",JoinKind.LeftOuter)
4 PROPERTIES
Name
LeftOuter(02-DoubleLockupValues
{'_']leBC Product ~ || a8 Color ~ 1123 Units ~ ! [7] dProductPriceColor  4r All Proeibes
1 Quad Red 48 Table %
2> |Quad Blue 156 Table [El 4 APPLIED STEPS
3 |Quad Red 168 Table Source
4 |Carlota Blue 132 Table -
Product Color Price
Quad Red 43
4. If you click in the first row of the dProductPriceColor Table Column and look in the lower
left of the Power Query Editor, you will see the related table with the Product, color and
Price. Notice that the price for a “Blue Quad” is $41, as seen in the picture below:
‘D- A% Product ~ || A8 color ~ 1123 Units ~ | [[7] dProductPriceColor ¢ All Properties
1 |Quad Red 48| Table A
50 Quad Blue 156 el (E]| 4 APPLIED STEPS
3 |Quad Red 168 | Table Source
4 |Carlota Blue 132 Table -
Product Color Price
Quad Blue 41

q|
v. Click the Expand Button, |, the dProductPriceColor Table Column and then select the Price
Column only, as seen here:

® Expand Aggregate

m| (Select All Columns)
Product

Use original column name as prefix

OK Cancel
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vi. Finally, close and load the query to the cell I6 on the Worksheet named “Left-Outer(2)”, as seen below. Notice that the “Red Quad” has
the correct price of $43 and the “Blue Quad” has the correct price of $41.

; A [ 8 | € D E T F | G H 1 ] K T =] , i
1 |Table 01 = Left Table =fSalesColor Table 02 = Right Table = dProductPriceColor| |Goal: Return Sales Table with new Price Column Queries & C...
2 |Product & Color = Foreign Key Product & Color = Primary Key Replaces complicated Excel Solution for Two Lookup Values weries | Connections
3 ;

- 3 queries
4 =
5 * i InnerMergeloin [4]
(3 Product B3 Color |4 Units K3l Product B3 Color  Bd Price B B4 Color B3 Units  [J Price ‘; » W FullOuterMergeloin [3]
7 |Quad Red 48 |Carlota Red $26.00 | Red 48 s i AntiQueries 6]
8 |Quad Biue 156| |Quad Red $43.00. Quad Red 168 43
9 |Quad Red 168  Sunshine Red $19.00 |Quad | Blue 156 41‘ A R s (0]
10 |Carlota Blue 132| |Carlota Blue $24.00, Quad Blue 156 41 B fSales
11 |Carlota Blue 72| Quad Blue _ $41.00 Sunshine Red 108 19 Connecuononly,
12 Sunshine Red | 108| |Sunshine  Blue . $18.00, Carlota Blue 132 24 (1 dProductPrice
13 |Quad Blue 156 Carlota Blue 72 24 Connection only.
14 | Carlota  Red 96; Carlota Red 96 26 I LefOuter01-SalesTable.
15 |Sunshine Red 60| Sunshine Red 60 19 11 rows loaded.
16 |Sunshine Biue 24 Sunshine Blue 24 18 o

[ £ fSalesColor

17 |Carlota Blue 120| Carlota Blue 120 24 Connection only.
18 |Quad Blue 24 Quad Blue 24 41
19 ‘ 1 £ dProductPriceColor

= Connection only.
20
21 [ LeftOuter02-Doubleloo,
22 12 rows loaded.
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7) Example #3 of a Left-Outer-Join Merge from Video: One Lookup Value, Return Multiple Items, Invoice Level Problem

The tables pictured below can be found on the sheet named “Left-Outer(3)”.

The Left Table is the Invoice Level Table with an Invoice Discount Percentage for each invoice. The Right Table is the Invoice Line Product
Level Table and contains the line item sales for each invoice. Our goal with this query is use a Left Outer Query to lookup the Invoice Line

Product Level data in the Right Table and bring it back to the Left Table. In this example the Merge will use the Invoice No. Column as
the Related Column to match Invoice Numbers. However, unlike our previous two Left Outer Joins, this Join and Merge will return a
table with multiple rows of values back to the Left Table, which we can then aggregate. You may ask, why wouldn’t we set up the

Invoice Line Product Level Table as the Left Table and just do a normal Left Outer Join to lookup the discount? Yes, we could do that, but

sometimes when you are in the middle of transformations, scenarios that bring tables with rows of data back to the Left Table occur,
and so | wanted to show an example that demonstrated this scenario.

A B C D E F G H I J K
1 |Table 01 = Left Table = InvoiceLevel Table 02 = Right Table = InvoicelineProductLevel " [Goal: Lookup Multiple Invoice Line Items
2 |Invoice No. = Unique List of Invoice No. | |Invoice No. = Duplicate Values for Invoice No. and return multiple items to a columns.
3 |Invoice Level: Invoice Line Item Product Level: Replaces complicated Excel Solution for
4 | One Lookup Value. Multiple Items to Lookup & Return. Single Lookup Value, Return Multiple Items
5
6 all I
7| 4588 0.065 | 4588 Carlota Logic: Classic Lookup in R
8 | 4589 0.0375| | 4588 Quad 559
9 | 4590 0.12) | 4588 Sunshine 114
10 | 4589 Quad 559
11 4589 Sunshine 209
12 | 4590 Carlota 7 2869, PQ Name: Left Outer
13

- I T W e cuve) :

Queries & C...

wies

Ueries

Connections

v X

InnerMergelJoin [4]

FullOuterMergeloin [3]

1]

ntiQueries [6]
#0u

LeftOuterinvoi

£ Invoicelevel

Connection only.

cer

terQueries [6]

Problem [2]

FiInuniral inaDradiuni el

<

|9

m

3
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iii. After importing the two Excel Tables into Power Query as “Connection Only”, bring the two
queries into the Merge dialog box. The Merge dialog box should be completed as seen below.

|
Invoicelevel v
~ -

Invoice No. Discount3 TOp Query IS Left QuerY-
4588 0.065
4589 0.0375
4590 0.12

Select -
Related
Columns. o
InvoicelineProductlevel Y Bottom Query is R|ght Query_
Invoice No. Product Sales
o 4588 Carlota 130
4588 Quad 559
4588 Sunshine 114 . . .
— The Join Kind is:
4589 Quad 559
4589 Sunshine 209 Left Outer (All from the first, matching
from the second).
Join Kind
Left Outer (all from first, matching from second) b2
iv. After merging the two tables with a Join Type of “Left Outer”, the result in the Power Query
Editor will look like the below picture.

1. Name the Query “LeftOuterinvoiceSolution”.

2. Notice the formula and Join Type in the Formula Bar.

3. Ifyouclick in the first row of the InvoicelineProductLevel Table Column and look in the
lower left of the Power Query Editor, you will see the related table with multiple rows,
as seen in the picture below:

X v fx }= Table.NestedJoin(InvoicelLevel,{"Invoice A ~ - ;

: S uery Settings X
No."},InvoicelLineProductlLevel,{"Invoice L-'-]d oLy >ettl Y
No."},"InvoiceLineProductievel”,JoinKind.LeftOuter)

4 PROPERTIES
Name
LeftOuterinvoiceSolution
oz 123 Invoice No, ~ /1.2 Discount% ~ [ InvoicetineProductievel qp All Properties
1 4588 0.065 Table
2 4589 0.0375 Table 4 APPLIED STEPS
4550 0.12 Table Source
Invoice No. Product Sales
4588 Carlota 130
4588 Quad 559
4588 Sunshine 114

v. Our goal in this next step is to add the values from the Sales Column for each row. If you look at
the picture above, you can see that for invoice 4588, there are three rows of sales. We would
like an easy way to add the sales amounts for invoice number 4588 so that the total would be
equal to 103 + 559 + 114 = 803. We can accomplish this easily with the Expand Button in the
InvoicelineProductLevel Table Column.
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. . qef| | N
vi. Clicking the Expand Button, -=—-1, in the InvoicelLineProductLevel Table Column, we can use the
Expand dialog box to add the numbers from the Sales Column, as seen here:

1) Aggregate dialog button.

Expand ® Aggregate

m| (Select All Columns)
2 Sum of Invoice No.
# Count of Product

V| ¥ Sum of Sales <—

2) Check Sum of Sales.

| Use original column name as prefix

/ 3) Click OK.

oK Cancel

vii. After you click OK, look in the Formula Bar and notice the formula that was automatically
created to sum the sales, as seen here:

j} = Table.AggregateTableColumn A
(Source, "InvoicelineProductlLevel™, {{"Sales",
List.Sum, "Sum of Sales"}})

. >123 Invoice No. |~ 12 Discount% || ﬁg Sum of Sales b
| 1 45531 0.065 il 803
2 | 4589 0.0375 768

3 ‘ 4580 012 2869

viii. Inthe Power Query Editor, add the Current Data Type to the new Sum of Sales Column.
ix. Finally, close and load the query to the cell H6 on the Worksheet named “Left-Outer(3)”, as seen
below.

R H C o £ E G " : L
Table 01 « Left Tabie « Iwoiceleves [‘u_-u 02 = gt Table « WvoicelineProductievel
No. = Unigue Ust of lovoxe No Mo, » Duglicate Values Sor nvoice No.

Goel. Lockup Multiple invoice Une Items

" twrn multiple (tems 10 4 columes o00tne

nvoice Line [tem Product Level Roplates complcatad Caced Solution fin

Muitiple ltoms to Lookup & Return | | Single Lackup Value, Returm Multiple items

3 bevetice Lol
4 Oee Lookup Value

B i te @ Ot ol s @ Pioduct B Gl i e s 3 i
ases 0.06% 4553 Cartota 130 asuK 0065 203, SOnuarisi 32)

’ 589 00374 ASES Qe 559 Asay Q085S o0

’ 4500 o1l 4583 Sumtimne 114 590 C 7864 o

10 4589 Ovad 559

1t AN Sunstone 09 o3 y

3 4590 Carvta 2869, 0

13 ]

" us

15 = LeeOumrivore s s

14 ) i1 Vot

[rowin T umoms | nono [

Xx. Inthe above final result, we could have made other calculation like Net Sales, but in this
handout and video we are just looking at the Merge Join Options available.
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15. Right-Outer-Join / Merge

1) When we create a Right-Outer-Join Merge between tables we want to keep all items from the Related

Column on the Right and retrieve only matching items from the Related Column on the Left and then
return the corresponding records. With a Right-Outer-Join Merge, we are asking the question: “Please
give me all rows from the Right table and matching rows from the Left Table”.
i. Ingeneral, Right-Outer-Join Merge are rare because we can accomplish the same goal by using a

Left-Outer-Join Merge and switching the Left Table for the Right Table.
All of the same concepts that we learned in the previous three examples for a Left-Outer-Join
Merge also apply for a Right-Outer-Join Merge.
2) Synonyms for Right-Outer-Join Merge:

i. Right

ii. RightJoin

iii. Right Outer

iv. All from the second, matching from the first
3) Left Outer Join as seen in Power Query Dropdown List:
| eft Quter (all from first matching from second)

Right Outer (all from second, matching from first)

Full Outer (all rows from both)
Inner (only matching rows)
Left Anti (rows only in first)

Right Anti (rows only in second)

4) The Venn Diagram below illustrates the final Right-Outer-Join Merge:

Logic: Classic Lookup in L

PQ Name: Right Outer
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5) Example of a Right-Outer-Join Merge from Video
i. Here is the finished Right-Outer-Join Merge. The goal is to show all Suppliers from the Right Table and all of the related product records
from the Left Table except for product records that do not have a matching Supplier.

Al A | B M- D € G v G H (Y] X P T 5] G e 1= ...
1 [Table 01: Left Table Table 02- Right Table Goal: 15 to show all Suppliers from the Right Table Queries & C... © %
2 Product Table = Left Table » dProductRightOuter| [Supplier Table » Right Table » dSupplierfightOuter and all of the Reiated Products, but do NOT show X < ik
3 with Supplier 1D Column (Foreign Key) with Suppfier 1D Column (Primary Key) [Products without 3 Suppli o
4 ‘ 3 Cueries
(W roduct 18 Sopplieno Bl price B cost Bl supptiony B Name B city B state R vroduct Bl rice B3 cost B supplient Bl name B ity i state K3 )

& |Aspen 5 3 11 o Colorado Boomerangs Gunnison O Aspen 23 1nco Colorado Boomerangs Gunnison €O Innerfyiergelom 4]

7 _caﬂou G8 26 1275 GB Gel Boomerangs Oakland CA Carlota 26 12.75G8 Gel Boomerangs Qakland CA FullOuterMergeioin [3]

8 Majestic Beaut GB 29 1585 DB Darnell Booms Manchester MA | Majestic Beaut 29 158568 Gel Boomerangs Oskland  CA ArtIGuere: 161

9 |Quad Ge 43 228 Quad 43 205G8 Gel Boomerangs OCakland CA oo

10 'sunshine co 19 1.25 Sunshine 19 135¢00 Colorado Boomerangs Gunnison €O LeAOuterQuenes 6]

3 |Kangarog cC 14 6.95, D8 Damell Booms Manchester MA | LehOusernvoicePrapiem |

13 ¢ W RigrtQuterQuene: {3}

14 [ afroducttightOuter

: 1 Connecton only.
Cannection only.

1 FagntOuterSuppliesProd.

& rowd laded,

. m | '
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16. Self- Join / Merge

1) Self-Join is the term used when a join is made between column in a table and another column in the same table.

2) For our example we will use the Employee table as shown in the picture below. Our goal is to add a column to the table that will be based on a
Join between the column “Employee Who Referred New Employee” (Foreign Key) and the column EmployeelD (Primary Key) so that we see a
name for the employee who referred the new employee rather than an Employee ID.

A | B | < | D

F ‘ G . H

1 JSingle Table = EmployeeTable
2 \ EmployeelD (Primary Key).
3 ;Employee Who Referred New Employee Column (Foreign Key)

Goal: Add new Column to Table that shows name
of Employee who referred the new employee.
We will do a Self-Join.

4 |

Employee Who Referred
5 EmployeelD Name H Hire Date B8 New Employee v |

6 | 1488 Sioux Radcoolinator  3/14/2009

7 1489 CatarinaRasmus  5/7/2009 .
8 1490 Kenny Gersten 9/9/2009 1488
9 1491 Debrah Lukes  3/9/2010 1488
10 1492 Fletcher Tom 9/6/2010 1490
11 1493 Laticia Morra ~ 8/18/2011 .
12 1494 sid Atchley 12/25/2013 1493
13

14

15

16

7

4 B Left-Outer(2) \ Left-Outer(3) || Right-Outer {Selj;.loin{

@ i

Queries & Con.. ~ X%

Queries | Connections

26 queries

b InnerMergejoin [4]

P FullOuterMergeloin [3]

b 0 AntiQueries [6]

b 10 LeftOuterQueries [6]

b LeftOuterinvoiceProblem [3
4 RightOuterQueries [3]

4 [ Other Quenes [1]

EmployeeTable
Connection only.

< | 1 | ’
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i. After importing the single Excel Table into Power Query as “Connection Only”, bring the query into the Merge dialog box. For the Left
(Top) and Right (Bottom) Query, select the EmployeeTableQuery. Then for the Left (Top) Query select the Related Column “Employee
Who Referred New Employee” (Foreign Key) and for the Right (Bottom) Query select the Related Column “EmployeelD” (Primary Key).
Finally, select the “Left Outer” Join Kind. The Merge dialog box should be completed as seen below:

EmployeeTable v
EmployeelD Name Hire Date Employee Who Referred New Employee

1488 Sioux Radcoolinator  3/14/2009 null
Left and Right 1489 Catarina Rasmus 5/7/2009 null
are the same 1498 Kenny Gersten 8/9/2009 1488
1493 Debrah Lukes 3/9/2010 1438

Query. -
1491 ' Fletcher Tom 9/6/2010 1488

\ - Related Column

ployeelD ¢ Name ———piT€ Date Employee Who Referred New Employee

1488 Sioux Radcoolinator  3/14/2009 null
1489 Catarina Rasmus 5/7/2009 null
1458 Kenny Gersten 9/9/2009
1493 Debrah Lukes 3/9/2010 The Join Kind is:
1451 Fietcher Tom 5/6/2010 Left Outer (All from the first, matching
from the second).
Join Kind
Left Outer (all from first, matching from second) Y

3) Inthe Power Query Editor, complete the steps as seen in the below Applied Steps List:

fx = Table.RenameColumns(#"Removed Columns",{{"Name.1l", "Referring Name"}}) v, Query Settlr“g: x
522 /% |23 EmployeelD ~ ABC Name e E} Hire Date ~ ABC Referring Name = ~
1| 1488 Sioux Radcoolinator 3/14/2009 null 4 PROPERTIES
2 | 1489 Catarina Rasmus 5/7/2009 null Name
3 v 1490 Kenny Gersten 9/9/2009  Sioux Radcoolinator Selfjoin-EmployeeTable
4 1491 Debrah Lukes 3/9/2010 Sioux Radcoolinator All Properties
5 1492 Fletcher Tom 8/6/2010 Kenny Gersten
6 1493 Laticia Morra 8/18/2011 null 4 APPLIED STEPS
7 1494  Sid Atchley 12/25/2013 Laticia Morra Source

Expanded EmployeeTable
Sorted Rows
Removed Columns

X Renamed Columns
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4) Finally, close and load the query to the cell F5 on the Worksheet named “Self-Join”, as seen below:

A B | C

F i G ‘ H l I

_|Single Table = EmployeeTable
_|EmployeelD (Primary Key).

Employee Who Referred New Employee Column (Foreign Key)

Goal: Add new Column to Table that shows name
of Employee who referred the new employee.
We will do a Self-Join.

Employee Who Referred

3 EmployeeIDu Name n Hire Dateﬂ New Employee n
6 1488 Sioux Radcoolinator  3/14/2009 |
7 1489 Catarina Rasmus 5/7/2009 [
8 1490 Kenny Gersten 9/9/2009 1488\
9 1491 Debrah Lukes 3/9/2010 1488/
10 1492 Fletcher Tom 9/6/2010 1490
11 1493 Laticia Morra 8/18/2011 ‘
12 1494 Sid Atchley 12/25/2013 1493_.‘-
13

14

15

16

17

M Name

14388 Sioux Radcoolinator
1489 Catarina Rasmus
1490 Kenny Gersten

1491 Debrah Lukes

1492 Fletcher Tom

1493 Laticia Morra

1494 Sid Atchley

3/14/2009
5/7/2009

8/18/2011

B2 Hire pate B Referring Name 2

9/9/2009 Sioux Radcoolinator
3/9/2010 Sioux Radcoolinator |
9/6/2010 Kenny Gersten

12/25/2013 Laticia Morra

| >

4 Left-Outer(2)

Left-Outer(3)

[ o oue BT

® : (4]

Queries & Con.. ~ X%

ueries \ Connections

7 queries

> FullOuteriergeloin [3]

> AntiQueries [6]

G LeftOuterQueries [6]

% LeftQuterinvoiceProblem [3]

> 1 RightOuterQueries [3]

¢« 0 Other Queries [2]
EmployeeTable

Connection only.
2 Selfloin-EmployeeTable
7 rows loaded,

71| " [' r
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