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Agenda

Why Data Preparation?
Tips for Data Preparation
Introduction to Power Query

Power Query Formula Language: M
Top M Functionalities
Date Dimension with Power Query

’ @Rad _Reza (:j http.//www.radacad.com




Steps To Data Insight

DEYF: Data

Preparation Visualization
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Building Block; Keystone

Data Preparation is the very first step in Data Insight

Good Data Preparation => Useful Insight
Bad Data Preparation => Lots of Re-Work

)
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Data Preparation

Getting Data from Multiple Sources
Data Cleansing

Data Transformation

Preparing Data for Modeling
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Data Can Be Like This
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Simpler; Better

L

Dim_Date
% Id
Date
Day
Day_of_‘Wesk
Merth Fact_Sales
Month_Mame Date_Id
Quarter Store Id
Quarker_MName Praduct_Id
Year Uiits_Sald
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Dim_Store

% Id
Skore_Mumber
Stake_Province

Counkry

Dim_Product

¥ Id
EaAM_Code
Product_Mame
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Product_Category
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Dimensional Modeli

Customer Dimension

Customer Name
Customer Age
Customer Geo
Customer
Contact Info
Customer Job
Title

Customer ID
CustomerKey

Saled Fact Table

Sa!e(s Amount\

Product Dimension

Product Name
Product Number
Product Brand

Quantity Sold

Profit

CustomerKey

/ProductKey

/('ategory
Subcategory
ProductKey

Date Dimension

OrderDateKey

DateKey

Year

Quarter

Month

Day

Fiscal Columns
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Tips to Consider #1

DO NOT add tables/files as is
Why?
Tables can be joined together to create more flatten and

simpler structure => Better Modeling

DO Create flatten structure for tables (specially dimensions)

)
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Tips to Consider #2

DO NOT flatten your FACT tables!

Why?
Fact tables are largest entities in your model. With

flattening them you are making them even larger! =>
Memory Management & Performance Consideration

DO Instead of flattening fact tables, create relation to
Dimension Tables
= W @Rad Reza @ http.//www.radacad.com
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Tips to Consider #3

DO NOT leave naming as is

Why?
Name your tables and columns for the end user => Better
End User Experience, Better Q&A

DO Name tables and columns as you design table in
restaurant
= W @Rad Reza @ http.//www.radacad.com
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Tips to Consider #4

DO NOT leave data types as is

Why?
Proper Data Types makes modelling easier => Better
Modeling

DO Set Proper Data Types based on the data in each field

)
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Tips to Consider #5

DO NOT load the whole data set if you don't require it

Why?
Filtering part of the data before loading it into memory is
cost and performance effective => Better Performance

DO Filter Part of the data that is not required.

)
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Data Preparation Tool

For Data Analyst: Power Query

Power Query for
Power Query for Excel

)

P W @Rad Reza @ http.//www.radacad.com



Introduction to Power
Query
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Comes with Different Shapes and Sizes

Q-
LR i - wer
i) | Q (-) C) - T ‘ Untitled - Power Bl DESktOp i Home Insert Page Layout Formulas Review View
RomE Modeling [@From Access D D F [ show Queries P [£] Connections 8]
z
. Cut [& From Web D F7]From Table Properties
ob From Other  Existing |
FELEI Copy [ From Text Conpss~  ConmEsiong ng,y - [ & Recent Sources AII B Edit Links
Paste o . Get Recent Enter Edlt Get External Data . Connections
FormatPainter | patav Sources> Data Queries A B | C | D From File ! G H

1
2 . D From Database »

|jﬁ Excel 3
4 == From Azure »
5

6

7

|:ﬁ SQL Server | DE)_ From Other Sources !

F C bi 1 >
|:A| Analysis Services \Q ombine Queries
Data Catalog Search
&I csv
Data Source Settings...

[ﬁ 14 B Query Options

¢ Most Common External Data

My Data Catalog Queries

. Web

ﬁ OData Feed
&=
3 NSRS o T oo

FILE HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW LOAD TEST POWER QUERY Master Data POWERPIVOT DATA MINING TEAM

5= Locale: - 1l Update @ & Send Feedback ~
38 EgE 8 T/

¥ SF iy
ast Combine Options Hel
Blank Query Online | From From  From FromOther Recent | From | Merge Append | Workbook Data Saurce B 0p MyData  Sign O rap
-J Search  Web File~ Database~ Sources~ Sources=  Table Queries Settings CatalogQuerls In 0Ab°“t
Get External Data Excel Data Combine Manage  Workbook Settings Machinesmoi

Excel 2013, 2010

FT?-:E ’ @Rad_Reza () http.//www.radacad.com



IR o SRS, &

How to Get It?

Power Bl Desktop
Built-in for Excel 2016
Free Add-in download for Excel 2013, and 2010

FILE HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW LOAD TEST POWER QUERY Master Data POWERPIVOT DATA MINING TEAM
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5 h Web File~ Database~ Sources~ Sources~  Table Queries Settings Catalog Queries  In op‘b"”t
Get External Data Excel Data Combine Manage Waorkbook Settings Machine Settings Power Bl Help
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[5@ From Web

[g) From SharePoint List

:E% From OData Feed

DE,_ From Hadoop File (HDFS)
|:?:.. From Active Directory

[Zl From Dynamics CRM Online
[Eg From Microsoft Exchange
[i-i From Facebook

m From Salesforce Objects

m From Salesforce Reports

D From ODBC

[‘% Blank Query
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[5. From Microsoft Azure SQL Database
L]

@ From Microsoft Azure Marketplace

D= From Microsoft Azure HDInsight

[5- From Microsoft Azure Blob Storage
LT

[:= From Microsoft Azure Table Storage

From Workbook

From CSV
From XML

From Text
i
D From Folder
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Wide Range of Data Sources Supported

D From SQL Server Database

[% From Microsoft Access Database

D From SQL Server Analysis Services Database
From Oracle Database

From IBM DB2 Database

From MySQL Database

From PostgreSQL Database

From Sybase Database

I P P

From Teradata Database



Data Transformations on GUI

Year ~ IMDb Rating

Remaove 9.2
Remove Other Columns 8z
Use First Row As Headers ]
Duplicate Column 889
Split Celumn 3 52
. 89

Remove Duplicates

89
Remaove Errors

8.9
Replace Values...

8.9
Fill Down

8.8
Change Type 3 8.8
Transform 4 lowercase

UPPERCASE

Insert Custom Column...

Insert Index Column Capitalize Each Word

G By Trim
roup By..

. Clean
Unpivot

JSON

Maove » ¥ML
Rename...
Drill Down 87
Add as New Query a7
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DEMO:
IMDB Movies
Data Mashup
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Power Query
Formula
Language: M
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What is M?

Everything that Happens on GUI works with a Code Behind
Code Behind is a Functional Language: M

let

TableA = #table({"CustomerId”, "TranDate","TranCount"},
{
{1,DateTime.FromText("2814-81-81 @1:00:09.900"),18%,
{1,DateTime.FromText("2814-81-01 @2:00:080.808"),5},
{1,DateTime.FromText("2814-81-83 @1:00:080.808"),5},
{1,DateTime.FromText("2014-81-084 @2:00:099.000"),80]
.

TableB = #table({"CustomerId”, "TranDate”,"TranCount"},
{
{1,DateTime.FromText("2814-81-01 @2:00:09.900"),18%,
{1,DateTime.FromText("2814-81-01 @3:00:00.808"),5},
{1,DateTime.FromText("2814-81-82 @1: .eea"),28%,
{1,DateTime.FromText("2814-81-82 @3: .eea"),153,
{2,DateTime.FromText("2814-81-81 @1: .ee8"),5},
{2,DateTime.FromText("2814-21-21 @2:00:09.000"),80]
1
TableATransformed=Table.Sort(
Table.AddColumn(TableA, "Date”,each Date.From([TranDate]))
»1"CustomerId”, "TranDate"}

(SRS

in
Table.Group(TableATransformed, {"CustomerId”, "Date"},{"Total",each List.Last({[TranCount]}}}

W @Rad Reza ("} http.//www.radacad.com



More about Formula Language

M is much more powerful than Power Query GUI;
Not all functionalities of M implemented through GUI.

If you want to be Professional In Power Query; You should be
Expert in M

M is a functional language

)
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M Syntax

let

X=1
N

X

W @Rad Reza € http//www.radacad.com
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Structure of M

[ = | Query?2 - Query Editor

Home WView
& D |+ Formula Bar

Query  Advanced XE
Settings  Editor
Show
v | Query2
Hello World! let

in

Source = "Hello World!™ } MJScnp‘[’

Source

Navigator

Results

)
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M Is Case Sensitive

‘ Expression error: The name X' was not recognized. s it spelled correctly?
Details:
Name=X
SectionName=5ectionl

FormulaMame=Query2

FormulaPartMame= Q U e ryz

)
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Three Base Structures in M

|| 9 E Customerid n E TranDate n E TranCount

1 1 1/01/2014 1:00:00 a.m. io
P 1 1/01/2014 2:00:00 a.m. 5
3 1 3/01/2014 1:00:00 a.m. 5
4 1 4/01/2014 2:00:00 a.m. 80

Table

Customerld i

e 1/01/2014 2:00:00 a.m.

TranCount 5]

Record

e W @Rad_Reza € http;//www.radacad.com



Top M
Functionalities
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Top M Functionalities

’ Robust List of Built-in Functions

‘ Error Handling

‘ Generator Functions & Each Singleton Function

‘ Structured Columns

’ Groups

o W @Rad Reza € http//www.radacad.com
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Robust Built-in Functions

Table Functions

Table. AddColumn
' Table.R

Ta b I e F un Cth NS able.RemoveColumns

Table.ReorderColumns
Date Functions Table.SelectColumns

b3 = #shared

Table.ReplaceValue

#S ha rEd keyWO rd Date.Year Function
Date.Month Functfon Table Sort
Date.Add[.)ay: Function / Tab[e.AddlndeXCOlumn
r— Table.FillDown

Date.AddQuarters Function
Date.AddYears Function
Date.lsInPreviousDay Function
Date.lsinCurrentDay Function
Date.lsinNextDay Function

Date.lsInPreviousWeek Function

)
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Custom Functions

Re-use your code
Reduce redundancy
Increase consistency

)
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Lambda Expression

(X) X+ 1

SR Query1

11 let
add = () =» x+l

Input Parameters Function Body

(X,y) X+Y

= W ©@Rad_Reza @ http.//www.radacad.com
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Parameters

Parameters (optional, required)

5

Query

5 let

Func = (optional x)} =» if x is null then "nothing" else x
in
Func(5)

X W

)

= W @Rad Reza (“3 http.//www.radacad.com



Multi-Line Functions

Cascade let/in clause

<body > Body lines can be separated with comma

Lreturn value®

Func(g)

)
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Generators

List can be generated
List.Dates(<start date>,<end date>)
Generates List of Dates from <start date> to <end date>

Y
let

DayPassedInYear = (x) =»

let
ffonthList=List.Numbers(1,Date.Month(DateTime.FromText(x))-1) |
in
*—. MonthList
i

n
DayPassedInYear("5/14,/2014")

B R

It can be used as Loop structure

)

PAGS W ©@Rad_Reza @ http.//www.radacad.com
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Error Handling

Control of Execution when error happens
Sending proper error messages
Preventing failure with messages for troubleshooting

)
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Structured Column

b
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Date Dimension with
Power Query
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Date Dimension

E. Year -~ Month ~ Day ~ FullDateAl.. ~ DateKey - DateFullName -~ Fiscal Year ~ Fiscal Quarter » Calendar Quar... -~ IsWeekDay ~ DayOfiWeek ~ Month Name ~ Day of Week Name -
1 2013 6 15 6/15/2013 20130615 15 June 2013 2013 4 2 o & June Saturday

2 2013 & 16 6/16/2013 20130616 16 June 2013 2013 4 2 0 0 June Sunday

3 2013 6 17 6/17/2013 20130617 17 June 2013 2013 4 F 1 1 June Monday

4 2013 &6 18 6/18/2013 20130618 18 June 2013 2013 4 2 1 2 June Tuesday

5 2013 6 19 6/18/2013 20130619 19 June 2013 2013 4 2 1 3 June Wednesday
6 2013 & 20 6/20/2013 20130620 20 June 2013 2013 4 2 1 4 June Thursday

7 2013 & 21 6/21/2013 20130621 21 June 2013 2013 4 2 1 5 June Friday

8 2013 & 22 6/22/2013 20130622 22 June 2013 2013 4 F o & June Saturday

9 2013 & 23 6/23/2013 20130623 23 June 2013 2013 4 2 [ 0 June Sunday

10 2013 & 24 6/24/2013 20130624 24 June 2013 2013 4 2 1 1 June Monday

1 2013 & 25 6/25/2013 20130625 25 June 2013 2013 4 2 1 2 June Tuesday

12 2013 & 26 6/26/2013 20130626 26 June 2013 2013 4 F 1 3 June Wednesday
13 2013 & 27 6/27/2013 20130627 27 June 2013 2013 4 2 1 4 June Thursday
14 2013 & 28 6/28/2013 20130628 28 June 2013 2013 4 2 1 5 June Friday

15 2013 &6 29 6/29/2013 20130629 29 June 2013 2013 4 2 o & lune Saturday
18 2013 6 30 6/30/2013 20130630 30 June 2013 2013 4 2 o 0 June Sunday

17 2013 7 1 7/1/2013 20130701 01 July 2013 2014 1 3 1 1 luly Monday

18 2013 7 2 7/2/2013 20130702 02 July 2013 2014 1 3 1 2 July Tuesday

19 2013 7 3 7/3/2013 20130703 03 July 2013 2014 1 3 1 3 July Wednesday
20 2013 7 4 7/4/2013 20130704 04 July 2013 2014 1 3 1 4 July Thursday
21 2013 7 5 7/5/2013 20130705 05 July 2013 2014 1 E 1 5 luly Friday

22 2013 7 6 7/6/2013 20130706 06 Julv 2013 2014 1 E o & Julv Saturdav

PASS W @Rad Reza @ http.//www.radacad.com
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Features

Configurable via table in Excel Sheet
Fiscal Columns
Public Holidays Fetched Live

Year ~ Month ~ Day = F.. ! D..~ DateFullName ~ F..v F..v C.w l.~ D..~ MonthName - DayofWeek Name « ipti - licHoli -
o ” o e e b e g i ey ey e |
2014 4 14 4/14/ 20140 14 April 2014 014 4 2 1 1Apl Mongay nul 0
2014 4 15 4/15/ 20140 15 April 2014 2014 4 2 1 2Apl Tuesday nuil 0
2014 4 16 4/16/ 20140 16 April 2014 01 4 2 1 3Ap Wednesday nul 0
2014 4 17 4/17/ 20140 17 April 2014 2014 4 2 1 4 Al Thursday nuil 0
2014 a 18 4/18/ 20140 18 April 2014 2004 4 2 1 5 #pril Friday \GoodFriday 1
2014 4 15 4/19/ 20140 19 April 2014 2014 4 2 0 6Apil Saturday nuil 0
2014 4 20 4/20/ 20140 20 April 2014 2014 4 2 0 0ap Suncay nuil o
2014 4 21 4/21/ 20140 21 April 2014 2014 4 2 1 1Al Mongay Easter Monday 1
2014 4 22 4/22/ 20140 22 April 2014 2014 4 2 1 2mpl Tuesday nuil o
2014 4 23 4/23/ 20140 23 April 2014 014 4 2 1 3Apil Wednesday nul 0
2014 4 24 4/24/ 20140 24 April 2014 2014 4 2 1 4Apl Thursday nuill 0

)
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How it works

Generators; to build the base structure

EACH; to apply transformations on each item in list
Date/Text Functions

OData

Table Functions

Date Functions

)
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Public Holidays

https://www.opm.gov/policy-data-

FEDERAL HOLIDAYS

Overview | 2020 | 2019 @ 2018 | 2017 | 206 | 2015 | 2014 2043 | 2012 | 2011

. - - 2020
oversight/snow-dismissal- |
procedures/federal- T .

holidays/#url=0Overview

-~
PAS

i

' @Rad _Reza

‘Wednesday, January 1
Monday, January 20
Monday, February 17
Monday, May 25

Friday, July 3**

Monday, September 7
Monday, October 12
Wednesday, November 11
Thursday, November 26

Friday, December 25

New Years Day

Birthday of Martin Luther King, Jr.
‘Washington's Birthday

Memorial Day

Independence Day

Labor Day

Columbus Day

Veterans Day

Thanksgiving Day

Christmas Day

*This holiday is designated as "Washington's Birthday" in section 6103(s) of title 5 of the United States Code, which is the law that specifies
holidsys for Federa! employees. Though other institutions such as state and local governments and private businesses may use other

names, it is our policy to always refer to holidays by the names designated in the law

July 4, 2020 (the legal public holiday for Indspendance Day), falls on a Saturdsy. For most Federal employees, Friday, July 3, will be
treated as & holiday for pay and leave purposes. (See 5U.S.C. 6103(b).)

(‘3 http.//www.radacad.com
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Date Dimension

DEMO

' @Rad_Reza @ http.//www.radacad.com



Grouping

Empower it with M

pAss 49



Summary

= Data Preparation
= Introduction to Power Query
= Power Query Formula Language: M

= Custom Function, Generators, Built-in
Functions, Error Handling, Structured
Columns, Grouping

= Date Dimension
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References to Study More

Power Bl from Rookie to Rock Star book: FREE
http://www.radacad.com/online-book-power-bi-from-rookie-to-rockstar

Power Query Formula Categories online Help:

http://office.microsoft.com/en-001/excel-help/power-query-formula-categories-
HA104122363.aspx

Power Bl Self-Paced Training Course/Videos:
http://www.learn.radacad.com

W @Rad Reza € http//www.radacad.com
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