Pro Power Bl
Desktop

Self-Service Analytics and Data Visualization
for the Power User

Third Edition

Adam Aspin

ApPress’



Pro Power Bl Desktop

Self-Service Analytics and Data
Visualization for the Power User

Third Edition

Adam Aspin

Apress’



Pro Power BI Desktop: Self-Service Analytics and Data Visualization for the
Power User

Adam Aspin
Stoke-on-Trent, Staffordshire, UK

ISBN-13 (pbk): 978-1-4842-5762-3 ISBN-13 (electronic): 978-1-4842-5763-0
https://doi.org/10.1007/978-1-4842-5763-0

Copyright © 2020 by Adam Aspin

This work is subject to copyright. All rights are reserved by the Publisher, whether the whole or part of the
material is concerned, specifically the rights of translation, reprinting, reuse of illustrations, recitation,
broadcasting, reproduction on microfilms or in any other physical way, and transmission or information
storage and retrieval, electronic adaptation, computer software, or by similar or dissimilar methodology now
known or hereafter developed.

Trademarked names, logos, and images may appear in this book. Rather than use a trademark symbol with
every occurrence of a trademarked name, logo, or image we use the names, logos, and images only in an
editorial fashion and to the benefit of the trademark owner, with no intention of infringement of the
trademark.

The use in this publication of trade names, trademarks, service marks, and similar terms, even if they are not
identified as such, is not to be taken as an expression of opinion as to whether or not they are subject to
proprietary rights.

While the advice and information in this book are believed to be true and accurate at the date of publication,
neither the authors nor the editors nor the publisher can accept any legal responsibility for any errors or
omissions that may be made. The publisher makes no warranty, express or implied, with respect to the
material contained herein.

Managing Director, Apress Media LLC: Welmoed Spahr
Acquisitions Editor: Jonathan Gennick

Development Editor: Laura Berendson

Coordinating Editor: Jill Balzano

Cover image designed by Freepik (www.freepik.com)

Distributed to the book trade worldwide by Springer Science+Business Media New York, 233 Spring Street,
6th Floor, New York, NY 10013. Phone 1-800-SPRINGER, fax (201) 348-4505, e-mail orders-ny@springer-
sbm.com, or visit www.springeronline.com. Apress Media, LLC is a California LLC and the sole member
(owner) is Springer Science + Business Media Finance Inc (SSBM Finance Inc). SSBM Finance Inc is a
Delaware corporation.

For information on translations, please e-mail rights@apress.com, or visit http://www.apress.com/
rights-permissions.

Apress titles may be purchased in bulk for academic, corporate, or promotional use. eBook versions and
licenses are also available for most titles. For more information, reference our Print and eBook Bulk Sales
web page at http://www.apress.com/bulk-sales.

Any source code or other supplementary material referenced by the author in this book is available to
readers on GitHub via the book’s product page, located at www.apress.com/9781484257623. For more
detailed information, please visit http://www.apress.com/source-code.

Printed on acid-free paper


https://doi.org/10.1007/978-1-4842-5763-0

To Karine. For everything.



Table of Contents

About the AUROF .......cccismmmismmmissnnmssssnnssssssssssssssssessansessansessannesssnnesssnnesssnnssssnnss XXVii
About the Technical REVIEWET ......cccuserrsssnsmsssnsssssnsssssssssssnsssssnsssssnnsssssnssssanssssnnssss XXix
Acknowledgments........ccccuuuisssnmmmnmmmmmmssssssssnssnnnmeesssssssssssnnnneessssssssnnnnnnnnnesssssnnnnnnns XXXi
INtroduction ......cocicemmisennmssannmsssnsmsssnnssssnnesssnnesssnsesssnnesssnnssssnnssssnnenssnnssssnnnsssnnnsnnn XXXiii
Chapter 1: Discovering and Loading Data with Power Bl Deskiop .........ccciunssnnnnnraans 1
The Data Load PrOCESS ..o s s s s s s s s s 2
Understanding Data LOad...........ccccvverernrinienieneninsenesessssesessessssessessessesssssssessesasssssessessesssssssessees 7
The Navigator DIAlog ......ccccevererierierenenserserese s s s s s e ssessessese s e ssesaessssessesaesassessesaeees 8
Searching for DAtaSElS........ccvvvierrrnieriere e s s a e sr e e s 9
DiSPIAY OPIONS......ecviirierere s s r e s a e e r e e ne s 10
RETIESN .. ————————— 11

The Navigator Data PreVieW .......ccccecrcrerennieniene s sessese s sesse e ssssessessessssessessesssssssessesnes 12

LT LT T 0 L RS 13

D2 ez 011 (L 14
L8] T 11T (0] o PP 15
Chapter 2: Discovering and Loading File-Based Data with Power Bl Desktop ....... 17
FIle SOUMCES ...ttt e e e e e e e b e b e e aenns 17
Loading Data from FileS.........cucuerenrnisrnesersss s s senns 19
CSV FlS...eueueuerrreeussssreessssssessasssssessassssses st et s sss e st st sss e st eessassnssnneans 19

TEXE FIlBS...uetiirere e e e e 25

Text and CSV OPLiONS......ccceviirrrre e e s e 26
SIMPIE XML FIlES ...cuererieriesirsere s ss s s s st bbb st 28
EXCEI FIlES ...ttt e e bbb e 30



TABLE OF CONTENTS

Importing Excel and Power VIeW ITEMS ........ccccvcvvvvinininsin s sse e ssesseesaessesns 33
Microsoft Access Databhases ... 35
PDF FIlES ..vvevitrereseseseseseesesesesse s s s st sa s e e sssns s s s e snes 37
JSON FIlES....ceeieceeesssssss st bbb e g e et 39
0] T 1 S 39
Chapter 3: Loading Data from Databases and Data Warehouses.........ccccensrrrrssssnns 41
Relational DAt@ases ..........ccoveeerrenerrninrnseirsse s 42
3] 1T 45
Automatically Loading Related TabIES.........cccvvrverernnenierersninserese s sesesessssesessessesessessesees 50

D b L0 F2 T 0 o) (0] RS 50
Searching for TADIES .......cccvveriererer s e e s s p e e e nnes 55
Oracle DATADASES ........coururriirrererrsse e 62
Other Relational DAtabases..........ccouecrerererenneniserrsses s 67
Microsoft SQL Server Analysis Services Data SOUICES........ccccovvvnrnininnnsns s 69
Analysis Services CUDE TOOIS .......ccvoeverierrerreerererser e s s s e s e s e s s e ae s e seessesaessesssesaesneenens 72
SSAS Tabular Data War€hoUSES .........ccoveceerererenerreseressese s se s e sessesessenens 75
IMPOIt OF CONNECT LIVE......cieiieircercresir st et 78
Modifying CONNECLIONS.........cccviierireriresiree e 78
Changing PEIrMISSIONS .....ccccvivierreriererirsersesesse s s e s sesses s saesa s s sresae e s e saesaesas e saesaessesessensees 81
Other Database CONNECHIONS..........ccccoverermniiisrn s s 84
L8] T 11T (0] o TP 84
Chapter 4: DirectQuery and Connect LiVe.........cccrmusssmmnmmssssnnnmsssssnsnssssssnsnssssssnnnsnsss 85
DirectQuery and CONNECTE LIVE.........ccvvererenerresesrsesssssessssesessssessssessssssesssssssssessssssesssssssssesssssssnns 85
Microsoft SAL SErver Data..........coucvvernenerise s sss s snns 87
SQL Server Analysis Services Dimensional Data ............ccccveevevnvnieniennnniense s 94
Microsoft SQL Server Analysis Services Tabular Data SOUICES ..........ccuevrisrnsernienesnnsernsenenns 97
DirectQuery with Non-Microsoft Databases...........ccuvvnerrennininnesn s 102
DirectQuery and In-Memory TabIES.........cccuiriinrnini s 102
DirectQuery and Refreshing the Data ........c.ccoveerrcnnrenrese e 103
[0 1 e 11 OSSO 104



TABLE OF CONTENTS

Chapter 5: Loading Data from the Web and the Cloud..........cccccosemmrrnssnnnnnnsssnnnns 107
Web and CloUd SEIVICES ......ccvuieererererrneesesereresee s sesensans 108
WED PAQGES.....ccc i sire st bbb e b p e p e e nn 108
ONIINE SEIVICES....c.ccerererreriiesesssse e se s sa s nn e p e 108
MICTOSOTt AZUIE ...t 110
LS 0 T TSROSO 111
Advanced Web Oplions ... e s 114
Table VIew O WED VIBW .........ccou e see s snenens 114

B2 1T (0] o 115
Loading Data from Salesforce ODJECES .........ccvveerrerererernserere s 116
SaleSfOrce REPOIMS .......coicviriresr e s s 123
MicroSoft DYNAMICS 365 ......cccveeverermrrenerensesesesessesessssesessesessesesssssssssessssssssssssssssssssssssssesssssssssnns 124
GOOGIE ANAIYEICS.....eueerreerreerrsesrsse s r e e e e e e p e e e 128
0DAA FEEUS.....covrvruieciriririssre e 132
[0 e 00 (RS 133
AZUre SQL DAADASE........cvereeeererersseeess e 134
Azure SQL Data Warehouse (Azure Synapse AnalytiCs) .......cocvvevrrrernsnnnenennsesnsesessesessssesenns 139
Connecting to SQL Server on an Azure Virtual Maching............ccccvvvennsnsnnesnsnsessesesessessenns 142
AZUIE BIOD STOTQE ......coveeeereeer e e 144
AZUIE SEOUEY ...vrveerrresrssesesresessssesessesessesesss e e s e e se e ss s e s e s se e se e e s e e nse e sa e ne e e nrnne e nra e neans 147
[0 1 e [T OSSOSO 147
Chapter 6: Loading Data from Other Data SOUrCeS......ccccusmmnrrsssssnnnsssssnnnssssssnnnnss 149
OthEr SOUICES ... e e e p s 149
POWEN Bl DATASELS......ccueereecrercrereeree s 150
POWEN Bl DATATIOWS.......ceeeecrireireserie e 152
R TranSfOrmations .........ccveeerrnsesnnesessse s s s sesse s 154
Python Transformations ..........ccvvrirenininiene s s sse s sa e s sae s 156
CommOn DA MOEL..........ceeeereririrecscse e 158
ODBC SOUICES ....vvvueueseeresseseeesesessssesssesesesssssss s e sesss s s s s sessssasssssssssssssssnsssssasssssnsssssessassnsans 160
OLE DB Data SOUICES .......cocrerueerreerenesessesessesesessesessssessssesessesessssssssssessssssssnsssssssesssssssensssssssenns 169

vii



TABLE OF CONTENTS

Refreshing DAt ..o e 174
Refreshing the Entire Data in the Power Bl Desktop In-Memory Model..........ccccoevrerierinnns 174
Refreshing an Individual TADIE..........cccviirrininrn e e 175

Adding YOUr OWN Data .......cccveerereienrirenesssessesesessssessessessessssessessesssssssessessesssssssessesasssssensessens 176

{0 0 e 11 0o 178

Chapter 7: Structuring Imported Data............ccvvmmmmmmmninnnnnnssssssnn 181

Power Bl DESKIOP QUEKIES ......ccriererininiinese s s ses e s ssesessessessessssessessessssessessessesssssnsennens 182
Editing Data After @ Data Load..........ccovrveermnenenenesnsmsessesessse s sesss s s sessesessssessssessnss 183
Transforming Data Before LOading..........cuoueerrsernsenmrenesensesessesssssessssesesesessssessssesesssssssenens 186

QUETY OF LOAO?.......cviectiirire et 187

The Power Bl Desktop QUErY EItOr.......ccocevvirrrierenrrerie e sese e s se s s sessesesse s 189
The Applied StEPS LiSt.....ccccveviriririere st sre e sas e s snes 190
The Power Bl Desktop Query Editor RibDONS.........cccvievvrnnnienienn e sessessesnes 191

Dataset SNAPING......cccevrrrrererrrirrere s s s sre e e e s s ae s e e e s e s ae s ae e e e e ae R e e e e naenaees 199
Renaming COIUMNS ......cccvvievirvererenensere s ses s e sse e s e s sae e s e ssesae st s e ssesaessssessesaesaessssessesnes 199
Reordering COIUMNS .....ccuvviererereresersere s ssssesse s sae e s ssesaesas e ssesaessssessesaesssssssesaesasssssensenses 200
REMOVING COIUMNS.....cccereerteirierere s s e s sae e s saesae e s ssesaess s e s saesae e s e saesaesessennesaes 202
ChooSING COIUMNS....cccciueiieiiriere st a e e e e e e e a e e e e e e nnens 203
MErging COIUMNS ......cvcerereiriere e s e s s a e st e e sae b e e e e e aesae e e e e aenaen 205
Going 10 @ SPECITIC COIUMN ....covevvicirire e s a e e eae s 207

REMOVING RECOIUS .....ocveiiririe sttt sa e s s p e s n e s e n e e an 209
KEEPING ROWS......eeiiiiiierie s sse s sa e s a e s s s s d e b s ae s e e nesae s e 209
Removing Duplicate RECOITS.........cuvrvererererrererersssessesse s sessessessessssessessessssessessesasssssessesses 213

£ (1[0 | P 214
Reversing the ROW OFAEN.........ccvevererreriererersenersessssessessesaessssessessessssessessesssssssessesasssssessesaes 215
UNdoing @ SOrt OPEration ........cceivverrerieresensersereseesesseressessssessessesssssssessesaessssessessesssssssesseses 216

FIEring DALA ..o e e 217
Selecting SPeCific VAIUES ........ccoveeereccrrcesrcser sttt 217
Finding Elements in the Filter LiSt..........ccoivnininnnsn s 219
Filtering TeXt RANQES .....ccevicirirere st s s 219
Filtering NUMEriC RANQES........ccocereiirrc s sn s 220

viii



TABLE OF CONTENTS

Filtering Date and Time RANQES.........cccvvrririniinnnnninninsse s s s s s sessssssessessenns 221
1T T D L OSSR 222
Applying AdVanCed FIlLEIS ........ccveririeire e s 224
GrOUPING RECONUS.....ccveerieeririerire st e et s et e et 226
SIMPIE GIOUPS c.veueeereerrereeserersessesessersessessssessessessessssessessessessssessesasssssessessessssessessesasssnsensessens 227
COMPIEX GIOUPS wvvvererrerrersererersersessssessessesssssssessessesssessessssssssssessesssssssessssassssssssessessensssesseses 228
Saving Changes in the Query Editor........ccovirnii s 231
EXiting the QUErY EQILOr .......c..occoeeeerecrresesese e 232
{0 e 11 SRS 232
Chapter 8: Data Transformation and Cleansing ........cccusesssssesssssssssssnsssssnsssssnnssssns 235
Viewing @ FUIL RECOIT ........ccveererieririeresesie s s s s s e s e se e s s sas e s e s saessssessesaesaessssesnennens 236
Power BI Desktop Query Editor Context MENUS ..........cocuevrinnnicrnenne s sens 237
Using the First ROW @s HEAUEIS..........ccvcvierirninrre s se e snens 239
Changing DAta TYPE .....ccvcereriririire s b s bbb e nns 240
Detecting Data TYPES.....ccccvirireriirir s e e e e 243
Data TYpe INAICALOrS ......cccovvcircre e e e e 243
SWItChing Data TYPES ...ccvvcevcerirerrrr e s nne s 244
Data Type USING LOCAIL.........ccocveriririrc e s se s s s sn s 245
RepIACING VAIUES........cceereecrireireer e s 246
Transforming Column CONTENTS.........covceriierrreseree e 249
Text TranSformMation .........ccccvcreeernsesnese e nne e 249
Adding @ PrefiX 0r @ SUFFIX....uoveeernsesenesessse s ssssesessssssssessssssessssssssssssssesesssssssenens 251
Removing Leading and Trailing SPACES ........ccccvvrerrrmrensmsessssessssesessesesssssssssessssesesssssssssessnnes 251
Removing Nonprinting CharaCters.........cccuvrrnnernsennsessssssess s s sessssessssesenss 252
Number TranSfOrmations .........c.cvceererrnsersesere s 252
Filling DOwn EMPLY CElIS .....coveiieeerrie s ese e s sssse s ssssssssssssssssssessssens 262
Extracting Part of @ Column’s CONTENTS .......cccvveririerninrne s saens 265
Advanced EXIract OPtionS.........cccvvvrerennnnsenesie s sesese s ses s sss s s sasssssessessessssesesaesnes 266
DUplicating COIUMNS ......ccvcererreserere et re e s s se s e s s s e e s s aesae e s e saesae e e e naenaens 268
£ 0T T 00 34 R 269
Splitting Column DY @ DEIIMITEN ......ccvcererrerrere s sae s e nnens 270



TABLE OF CONTENTS

Advanced Options for Delimiter SPlit........cccveevrerrrrrerierrrrrrrere e sseeees 272

Splitting Columns by Number of Characters ..........ccevvrerierersensereresessessesesessessessessssessessees 273
MErging COIUMNS .......coueceriecrirerir st st e st ne e 275
Creating Columns from EXAmPIES.........ccccvvririinnnnn s snens 276
Adding Conditional COIUMNS ..o e e nrens 278
INAEX COIUMNS ...ttt e ne e e 281
00111 11 0N 282

Chapter 9: Restructuring Data..........cccccusnemmmmnnnemmmmmmsesmmmmsssmmmmssssnssssssssss: 283

The Power BI Desktop Query Editor View RibbON ........cccocciivrninnennsersesene s 284
Merging DAt ..o e 285
AdAING DALA.......ccccerereirsirere e e e s 286
Aggregating Data During @ Merge Operation............cccvnevniennnnsnnsesensesesss s sessesesseens 290
TYPES OF JOIN...iiicecer e e b p e e s 293
Joining on MUItiple COIUMNS ......covvevierereererrere s s e se e sae s se e s sae e s e saesaesassensesnens 295
17274 1 (o 2113V S 298
Fuzzy Matching OPtiONS ......ccvveverererrirereresseresse s s e ssesaeses e ssessessssessesaessssessessesasssssessesaes 298
MErge AS NEW QUETY .....couccerirerereresesesis st s e sttt st s 299
Preparing Datasets fOr JOINS ......cccevvvvrrenerierier st s e s s e e sne e saeens 300
Correct and INCOITECT JOINS .......cvveererirrrsesssese s 300
Examining Joined Data.........c.cccvveiirininnnnser s 301
APPENiNg DAL........ccoeciccrcr s e ne s 303
Adding the Contents of One Query t0 ANOther..........coccrncrnicnnrr s 303
Appending the Contents of Multiple QUEHES .........cccvirrniernienn e 306
Changing the Data STrUCLUIE.........coe i s 308
UNPIVOLING TADIES .....cvueieieircerer e e e e p e e s 308
PIVOTING TADIES......eiticirerecccr e e e e e s 311
Transposing ROws and COIUMNS..........cccccvvrenennsinne s 313
Data QUAlItY ANAIYSIS ......coeeerererirrrere e rir e res s a s se e e p e e se e 313
0] 170 3 B0 1y 314
Column DiStriBULION ... s 314
L0 1T (0] 1] 315



TABLE OF CONTENTS

Profiling the Entire Dataset..........cccocvvrinnnininsin e ssessenns 316
COrrecting ANOMALIES .....coveverierrerrererserersessesesersesseses e ssesaesessessesaesaeses e saesaese s e ssesaessssnsesneses 317
Data Transformation APProaches.........ccccvvrerirnrnene s nnens 318
{0 0 e 11 0 T 318
Chapter 10: Complex Data Loads.......ccccuseemmmmssssnnnmsssssssnmsssssssnsssssssnnsssssssnssssssnnnnss 319
Adding Multiple Files from @ SOUrce FOIAEr..........ccccorvrrrnnneserese s 320
Filtering Source Files in @ FOIAEN .........ccovverreierisernserne e 323
Displaying and Filtering File ALrDULES ......ccoevevrvre e eaens 326
Removing Header Rows After Multiple File LOads .........c.ccovverinininneninsensin s sesssesenenns 328
Loading and Parsing JSON FileS ..........ccuiuvrminninnnieninesine e se s sesssse s sessesens 328
The List Tools Transform RiDDON ..........cccororiirercrrere e 331
Parsing XML Data from @ COIUMN ........ccovcrreeercscreeres s 332
Parsing JSON Data from @ COIUMN .......cocvceeveiereerrse s 335
COMPIEX JSON FlES ...veviieiriererr et e st s 336
COMPIEX XIVIL FIlBS....veererrereeierseresiesessese s ssssese e sse s s e sse s sas e ssessesaesessesaesaessssessesaesssssssenaesnes 343
Convert @ Column 10 @ LiSt.......cccovrmnnrsnsssessssssse s sesssssssas 344
REUSING DAtA SOUICES.....cecerrerrrrerrerersesesseressessesersessessessssessessessssessessesssssssessesssssssessessesssssnsessens 345
PiNNINgG @ DAtA SOUICE ......evveierererererrere e sessese s sse e s sse e sas e ssessessssessesaessssessessesaessssensesaes 348
Copying Data from Power Bl Desktop Query EQitor .........cccccoveverevcrniennsscrssc s 349
{0 0 e 11 0o S 350
Chapter 11: Organizing, Managing, and Parameterizing Queries..........cccsrusssannnss 351
Managing the Transformation ProCESS ........ccccurirernsennisnnese s s sens 351
MOGIfYING @ STEP....ucitrrierrier st 353
ReNAmiNg @ STEP ....ccvvreerreernesrse s e nr s 353
Deleting a Step or a Series 0f SIEPS....c.ccv v ———————— 354
Modifying an EXiSting STEP .....ccccvvrerinmrnsmsnesne s seans 356
AdAING @ STEP ...vveerreerercrer e r e ne e 358
Altering Process Step SEQUENCING .....c.ccoerrererrnsereseseseseressesessesessese s sessesesssssssssesesssssssenens 359

An Approach 10 SEQUENCING .....ccvvereriririrsire s e 359

xi



TABLE OF CONTENTS

o (] =T 0] 0 TN 360
REMOVING EFTOIS ......oiciiiecieceres et re s s s s sa e s s s st n e s s a e s ne s 360
Managing QUEKIES ......ceueerieeririerire s et et e e s 361
0rganizing QUEKIES .....ccvurueuererereres e seseses st se et as st e st se e et ne s 361
GrOUPING QUETIES ...vrveerirerinesere s e s s e e e e b et ae et 362
DUPliCAting QUETIES ..veerveerirerire st p e s 364
ReferenCing QUEKIES ......coucciverererireer s e s st 365
Documenting QUEKIES .......cccvvvererereresern s s et 366
Adding a Column AS @ NEW QUETY ......cceceriierniesiresinnse e sss e se s sss e sessesessssessssesessessssenens 367
Enabling Data Load...........cccvvrienniririrsin s 368
Enabling Report REfreSh.......cocvvei i 369
Pending CRANGES ......ccoeceriiirinerire s st e st e e e 370
Parameterizing QUEKIES. ....cvevererierierreresserersessssesessessessssessessessssessessesssssssessesssssssessessesssssnsesaens 370
Creating a Simple Parameter ...........cccvviininnsnsn e 371
Creating a Set of Parameter ValUues...........ccccvvrriinsnin s 373
Creating a Query-Based Parameter..........ccccvvrrnnnnnninnsnscsess e 375
Modifying @ Parameter ... e e e 377
Applying a Parameter When Filtering ReCOords .........cccvvvnininennnnsnene s sessensennes 378
Modifying the Current Value of a Parameter...........ccccvvrevninnninnsnncness s 379
Applying a Parameter in a Search and Replace ...........ccocvvvvrinninsnnesnsensese e 380
Applying a Parameter t0 @ Data SOUICE........ccccccvrererererniernre s se s 382
Other Uses for PArameters ..........oococcerrneeeseseseses e sss e e sssssssesesssssnsns 384
Using Parameters in the Data SoUrce SIEP ... 384
Applying a Parameter t0 @ SAL QUETY ....cccceevieineisssenss s ssssssssasssssssenens 386
QUETY ICONS....citieccrereris e e se s et se e et e e e ee b e et ee e et ne b 387
Power Bl Templates with Parameters..........c.ccoouvvvnninninnnss s sessesnens 388
0] T 1 S 389

chapter 12: The M Languagellllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 391
What IS the M LANQUAGE? .....cceeererrererrereressesessessessessssessessesssssssessessesssssssessesasssssessessesssssssesseses 392
M and the Power QUErY EdItOr ... 393

xii



TABLE OF CONTENTS

Modifying the Code fOr @ STEP .....civvvrvriererrrerre e e naeenes 394
M EXPIESSIONS .....eeuiiiiie st seres st r s s e s sa e s s a e s s a e s s e e b s b e e e e s aesaenanan 396
Writing M by Adding Custom COIUMNS.......cccuirrrrnirincsn s s 397
The AdVaNCed EAITOr ...t 399
Expressions in the Advanced Editor ... sessesnes 400
The Let StAtEMENT ... 401
Modifying M in the Advanced Editor.........cococvvnninnsninncnsre e 402
SYNLAX CHECKING.....cieirirriciriere e s s s s b e s s ae s r e nne s 403
Advanced Editor Options ... s enen 404
2T T T T (o 405
TEXE FUNCLIONS ....ececcereceriee s se s s nne s e nennennnnnnens 406
NUMDBDEE FUNCHIONS ..ottt 408
DAtE FUNCTHIONS .....covreeccciri e 410
TIME FUNCHIONS. ...t 411
DUration FUNCLIONS.........ccoiuiircree e e 412
M COMNCEPLS ...t s e e e b e e s bt e e e b e b e e e nne 413
D U B 70T S 413
R 1TSS 415
Defining Your Own Variables in M........c.cccovirinrnnnnesessesess s s sessssesenses 415
Writing M QUEKIES .vveeeeeerreerrsesise e ss e sr s sn s s n s s ss e srnne s nnennns 416
I £SO 417
Creating Lists ManUAIIY ..........ccoecereverneniiese s s ssases 417
Generating Sequences USING LiStS ........cccvvrrniennennnnesssssssese s se e sessssssssssssnses 419
Accessing Values from @ LiSt.........c.ccoveeerinennsennessnsse s sesess s e ssssesesssssssenens 420
I 1T 1] 1 OSSPSR 420
3T 10 (0SSR 421
TADIES . ————————————————————— 422
Other FUNCHION ArBaS ... 424
Custom FUNCLIONS N M ......viciiiscccsi e 425
Adding Comments 10 M COUEB.......cirrrrererrrrersererersssersersersesessersessessssessessessessssessessesssssssensessens 426

xiii



TABLE OF CONTENTS

Single-Line COMMENTS ......cccveererererrereresessersessessese s s saessssessessessssessessesaessssessesnesssssssesnees 426
MUItiling COMMENTS.......cocriieirieeeri e 427
00111 L1 0P 427
Chapter 13: Creating a Data Model..........cccccnnsmmmssnmmssnnmsssnsmssssssssssssssssssssssnsssas 429
The Power Bl Desktop Data VIEW ... s s s s s sse s 430
Data VIEW OF QUETY? .....cceeeererreecsesesssssesese s s ss s se e ss s s sesasssssss s sassssssssssssessssansaes 431
The Power Bl Desktop Data View RibDONS........ccccoivrvrinnnsrrne e 433
Managing Power Bl DESKIOP Data...........ccvcerererrerreriernnensene s sessesesessssessessessesessessessessssessesaens 433
Manipulating TADIES......cceevrererrerere st sere e sa e e s ae e se e s ae e e s e aennes 434
Manipulating FIiellS ......ccuevvririnererrsire e b s e e 436
Preparing DAta .......ccoccvvierverereserierese s s sss s e s s e e se e s s e s a e e e naesne s a e e e nne e 441
Power Bl DeSKIOp Data TYPES .....cceverveeririiriere s s s s see s se s e s s s se s e s snesaese s s esnesaennenns 444
Formatting Power Bl Desktop Data..........c.ccocvrinininnnnsnn s sesesnens 445
CUITENCY FOIMALS ..ot e e s 447
Preparing Data for Dashbhoards............ccoverrenrenrnssnesese e 448
Categorizing DALA ..........cocvrerererereseres e 448
Applying a Default SUMMAIZALION ... 450
Defining SOrt BY FIelds ..o s 452
Hiding Tables and Fields from the USEr ..o 453
Sorting Data in Power Bl Desktop TabIes........c.ccvvermrerrnncsreseree e 454
Creating and Modifying GrOUPS.......ououvrerereserrnsesssessssse s sssess s sessesssssssssssesssssssssssssssssssnns 456
Creating @ GIOUD.......ouceveeerrnesrse s se e se s se e sn s p e ne s e nne e s 456
MOGIfYING @ GROUP ..cuveveereeerinesesesesese s se s s e e sr e e e nra e nennis 458
DT 1=] (1o 01 oSS 459
Marking a Table as @ Date TADIE ..........ccvcvvererinrenieniere s s sre e s e saesnens 459
Designing a Power Bl Desktop Data Model..........c.ccooeverierverienircerrerse s senenns 461
Data Modeling in the Power Bl Desktop Environment ............ccoocvvninnincninnnnsensesessssensennens 462
The Modeling RiDDON.........co s 462
Data View and MOl VIBW .........c.cocrererreererererese s sesese s se e s seens 464
Model View Display OPtioNS ........cccceeierneinieninnness s ses e sesse e ssssessssesessssesssaes 465

Xiv



TABLE OF CONTENTS

Creating RelationNShiPS ....coevererirererersereresss s e e ss s ssessessesessessessesessessesaessssessesaesssssssessesses 465
Creating Relationships ManUaIlY .........cccccvererverierenenserseresessessesessssessese e ssssessessesssssssessees 466
Creating Relationships AUtomMatiCally..........ccvvrrerererrerieriererserrere e s ss e s sne s 469
Deleting RelationSiPS......ccvcureerererenserieressssesesse e sessessesaesessessessessssessessesssssssessesasssssessesses 471
Managing RelationShiPS ......ccveeverererrerierererserese e ses e saesessessessessssessessessesessessesasssssessesaes 472
Deactivating RelationShips .......cccvvvrvriererrrrre s sae s enes 473

Advanced Relationship OPLIONS .......cccveeveverririeressserseresesesserse e sessesse e ssessssessessessessssessessens 473
020111 ) O 474

Managing Relationships Between Tables...........ccccvreinnninicnnsnc s sesesaens 475
CroSS=Filter DIr€CHION........ccceeeerererreeerereses e se s se e 477
Other Relationship OPLioNS.........ccoiceinerrcs s et epe s 477
Reimporting Related TabIEs.........ccccovvrieiinnsnr e 478

Table and Field Properties........cc s 479

Adding HIErarChies.........uocoereiereecrncseresesese s 480

[0 1 e 11 0 OSSR 482

Power Bl DeSKIOp RePOrt VIBW......c.ccuveiririnne i sse s s e e sne s se s e snessenaenns 484
SWItChing 10 REPOI VIBW .....cvverieirirere s sessese e ssssese s saesas e ssessessssessessesasssssensessens 484
The Power Bl Desktop WINUOW .........ccccvreniinnnic e ss s sssssssessessessssessesne s 485
VIBW TYPES -.oeeeeecrercernee e ese e se s e e e sae e e e e s ae e s e e e e e e e nne e nre e nense e nnennns 486
WOrking With TADIES .......ccceveerercrereseree s s s nnenens 487
Creating @ BasiC TADIE ... s 487
Selecting @TaDIE ... ——————— 491
Deleting @ TaDI ..o s 491
L8] 03T T T T 492
Changing the Table Size and POSITION ........c.ccccvveernenmresernseserese e 493
ReSIZING @ TADIE.......cco e 493
MOVING @ TaDIE.......cceeeere s 493
Changing ColUuMN OFET ........ccceieernerrsesere s nr e 494
ReNAMING FIBIAS .....covevreerererrsir et se s e se e s s a e sae s ae e e e nne 495
Removing Columns from @ TaDIE.........cccvcvverierrrrrerere s sre s s e ssesnens 495



TABLE OF CONTENTS

=o)L= =T =T 496
TYPES OF DALA ... e e s 497
Searching for FIElUS ... e e e 499
ENanCing TADIES .......ccueoeirecrirerreer s 500
2101 ) TS 500
Formatting NUmbers in REPOIS ........ccvecrrrerrererese e 502
FONt SizeS iN TADIES .....cereecrecereer e 502
Changing Column WIdEhS ........ccccoreernerereserrscresese s 503
SOrtiNg DY COIUMN ... e 505
FOrmatting TADIES .......ccoeveeerrerreser s 506
TaDIE STYI.....ceeeece et e re e 507
Adding and FOrmatting TIIES .....c.ccverrerierrrirsere s e s sae e saennens 508
Modifying the Table BaCKgroUNd...........cccocrvieninininin s sses e sse s s s s ssessssssesaessenns 510
TabDI@ BOFUBIS ... s esne e p e e s nnne e 511
ROW FOrMALting ......coevviiiriciinnsinsne st se s s e e s 512
L= 1= o TSR 514
(00 (1T Ty 72 To TSSO 516
Field FOrmMatting........ccoovirvriennninierie s sese s se s s s ses e s s sss e s s sassessesaesnesessensennens 518
FOrmatting TOTAIS .......cceververerrrerrere s re s s e s s s se s e sae s r e se e s s ae e e saesne e e e naenne e 519
Conditional FOrmMatting..........ccoeeerreriererenserieresssersesessesessessessesessessessesssssssessessessssessessesssssnsesaens 520
BaCKGrOUNG COIOT ......ccvereereeerereresesseressesessessessesaeses e ssesaesassessesaesssessesassssssesessesassssnensesaes 521
L= PP 524
DAt BAIS......coiereiciree s s 527
JCONS e 529
Exporting Data from a Visualization ..o 531
0] T 1 532
Chapter 15: Matrix and Card ViSUalS........cccrumsssnmnnmsssssnnnmssssssnssssssssnssssssssnsssssssnnnss 533
Creating @ MAtiX........ccvierereiirsere s s s se s s e e s ae e e e s ae s p e e e aennes 533
Creating @ ROW MALTiX ........ccucrerinnsinieresis s s s s s e se s s sss e s saesss e ssesnesssnessesneees 533
Adding or Removing Subtotals in @ MatriX ..........ccccvvrievnrnrnininn e seseenes 539

L0 1T T G 540



TABLE OF CONTENTS

Expanding and Drilling DOWN @nd UP......c.ccucvririnininnenienses e ssessss e sessessssssessessessssssessessenns 542
The Data/Drill RIDDON.........ccvieeriririresesisesesess s ssssssssasanas 542
The +/- Icons for Each Individual fem in @ LEVEl .........ccovceverrnncnsncnerirsse s 544
Displaying Data at the Previous LEVEL ...........cccvevvcrcnenncnsne e 546
Displaying Data for @ SUDIEVEL........ccvcvverererirrere e sersere e ses s s s s ssese s e ssesassesessesaes 546
Drilling DOwWn at ROW LEVEL......cceeoeeeereree st s s s sse s se e snesaesaeens 547
Drill Down USiNg CHICK-TRFOUQN.......cceiriererirrerere e sesserse e sessessessessssessessessssessessesasssssessesaes 548
Drilling Down at COIUMN LEVEI .......evvrverereertrrereresssserserseseesessessessessssessessesssssssessessssssessesaes 548
ViSualize SOUCE DALA ........cceoereeecrercreree e s 549
VIEWING RECOIUS ... se e se s e ne s s se e sns s sensssensnnens 550
Including and Excluding Matrix EIEMENtS.........cccccvvvrnenmnenennse s e sessesenns 552
Displaying Multiple ValUES AS ROWS........cccerirerrinerrnsessnesesese s ssssessssssessssssssssssssssssssssssssessnns 553
Formatting @ MatriX .......ccccverniniri e s r e e a e e nne 555
STEPPEU LAYOUL.......crereeieierere st se s s s e s sa e s sae e e b e e e e s aesae e s e naennens 556
Sorting Data in MAIFICES .....cvvvverrerere st rere s s e a e e e sae s a e se e s ae s a e se e e aennen 562
0 (0 P 564
FOrmatting Cards........cucevevrererrerieresensereressssesessessssessessesassessessessessssessessssssssssessesasssssensesaes 565
MURIFOW CAFTS.......ceceeeeeeeecrer e e s e ne e 568
Formatting MURIrOW Cards..........ccccovvrinnnsnnss s snssessesnes 570
SOorting MUIFOW Cards........ccoevinnimnieniss s s ss e s s sss e s 573
Switching Between Table TYPES.....c.vcvverererrrrerere s sessesenns 574
{0 e 11 S 575

Chapter 16: Charts in Power Bl DeSKtOP .......cossemmennsnnsssssssssssnnssssssssssssssssssssssssssss 377

LA T - T 578
Creating @ FirSt Chart .........ccvcvvivrrre s s s snesa s se s sne s 578
Converting a Table int0 @ Cham..........cccvevvreriniens s s ssssessesne s 581
DL 1= (T o T - T 582
Basic Chart Modification ............cccoviieimnnnns e 582

BASIC CNAIt TYPES.c.ueruereerererrersesersersersessssessessesssssssessessessssessessessssessessessessssessessssssnessessessessnsenaens 583
COIUMN CRAIS .....cucccrerrsieeie s n s 584

Xvii



TABLE OF CONTENTS

[T 1 g O 585

o T= 3 081 U P 585
Essential Chart AdjUSIMENTS .......cccriirirrrr e e 587
3T 4o L0 1 U 587
RepoSitioning CRAMS ........ccovierverierierirsereresessese s s sesse e saesessessessessssessesassesssssessesasssssessesaes 589
Sorting Chart EIEMENES.......ccccverevrrerere s serrere e s s s s sas s s sae s sessesassassssnesaees 589
DONUE CNAITS ... e e e s e ne e e 591
LU0 8 1 T 592
Multiple Data Values in Charts ... s sessesnens 593
100% Stacked Column and Bar Charts..........ccocuurernserensenenesesssessssessss s ssssessssssssssssssssesenns 597
SCALLEr CHAMS .....vecccii s 598
310 o] oL 8 1 g 599
Waterfall CRAITS ..........cceierererrreesese s 603
311000 T IH 1 - g T 604
DUAI-AXIS CRAIS ....ceeeeeeeriecresesese s s 605
Line and Clustered Column Chart...........ccoeerrnrnnenenenernsesese s sessesessssessnnes 605
Line and Stacked Column Chart ..........c.ccovenrnnnnenereserssesese s s ssenes 607
Data DETAIS.......cccrereereeree e 608
Drilling into and Expanding Chart Data Hierarchi€s ..........cccvvevrsrieriennsnsensesesensessessessssessensens 609
DIlE DOWIN ..ottt e e p e e e p e 610
Expand All Down One Level in the HIierarchy........ccccovvvnennnsennesnesssssesssesssesessssesenss 613

Go to the Next Level in the HIErarchy .........ccvvvnenncsnnscnnesessse s sessenes 614
Including and Excluding Data POINtS........ccccocevirnrniennninsne s sesese s sessese s sessessessessssessesaens 616
00111 11 S 618
Chapter 17: Formatting Charts in Power Bl DeSKtop.....ccouuusmmmmmmnmmmmssssssssssssnnnnnnas 619
Multiple Chart FOrmatting .........cocueeeeresernsmsenssesesssssesesesess s s sessssessssessssssesssenns 619
(1 T I T o S S S RSTS S SRS 620
Legend DiSPIAY .....ccveeerrrrerrnessiese s s s s 620
CRAME THEIE ... bbbt 623
Chart Data LADEIS .......ccveeerrrererenesrssesssesesse s ssssesssse e e s ss s e sss e sessesnsssssssssessssssssnssnnsnns 624

Xviii


https://doi.org/10.1007/978-1-4842-5763-0_17#Sec100

TABLE OF CONTENTS

Chart BaCKQrOUNG........ccevrvierierernserseressessssessessessessssessessessssessessesssssssessesassssssssessesssssnsesaeses 627
D721 T 0] (0] PO 628
[0 Y N 629
AXiS MOIfICALION ....c.coverrerccre e 630
(0L 2T £ (T 635
GENEral AHMDULES........coviccccriri e 635
(08 T Y] 0 T=T o T S 635
Specific Chart FOrmMatting ........cccveeviernrrreriennsensere s sesseresesessessessessessssessessessssessessessssessessesaes 636
Line, Area, and Stacked Area ChartsS.........ccccuviieviiiiiinins s sss s snssnas 636
Pie and DonUE ChartS.......c.coueennnsese s sesssssssssssens 638
RIDDON CRAS .....covvccc e 639
FUNNEI CRAMS ... 640
Scatter and Bubble Charts...........cocvnnnnns s sesnns 641
BUDDIE Chart PIaY AXIS ......coceuieeeessssssssnsnsnssssssssssssssssssesssesesssssssssssssssssssssssssssssssssssssssssssssnsnenes 643
CRArt ANAIYEICS ...cveciecisircr e e e R nn 646
Scatter Chart Symmetry Shading and Ratio Line............ccoverrenrennnscseseses s 649
SyMMEtry SHAAING .......cceereerrerrerere e 649
22T R T T 650

[0 1 e 1T SO S 651
Chapter 18: Other Types of ViSUalS.....cccceurrrrrmmmmsssssmnsssmmmsssssssssssssssssssssssssssssssssnnnss 653
L= TC = S 653
Drill Down and Tre@ MapS.......ccucereririinrie e ss s se s sse s s s s ssesaesesssssaesnesannns 655
FOormatting Tre@ MapS........cocviriene e s r e n e s a e s 657

(62 T T OO 658
FOrmatting GAUQES ....c.cccrueerirerire st se s st st e s st et 660
KPIS ...o.vvcteteesesesesesesesese e e s e e e e AR R R R R e e e nE s 663
R VISUAIS......eeeieeriresesesesie e e se e s e e e e e s e ne e e s 664
B OPLIONS ...ttt e e e e e e 668
PYLNON VISUAIS......cceeecereeeriecsin e 669
PYthon OPLIONS .....ccoveeirecrnerer e e 672

Xix



TABLE OF CONTENTS

DeCOMPOSITION TIBE.......cicirieriee it se e s s s s e e a e s e e e ne s ae e e ans 672
KEY INFIUBNCEIS ...cveeeteercce st e s s r e s r e s p e nne 676
0] T 1 T 678
Chapter 19: Third-Party ViSuals .......ccccccmmmrrmmmsssssssmssnmmmmmsssssssssssssssssssssssssssssssssnnes 679
The Power Bl VISUAIS GAIIEIY........cuoveerrererrnseresesersesesesssssssessssssssesssssssessssssssssssssssssssssssssssssssssnnns 680
Loading Custom Visuals from DiSK........c.cucvrererinmmnsennenenesessse s ssssessssssessssesessesenns 683
Removing CUSTOM VISUAIS.........ccuceriereninierieresissersessesessessessessesessessessessssessessessesessessessesssssssesnens 686
A Rapid Overview of a Selection of Custom ViSUaIS..........ccovvrrerreriennnensensenensssensessesesessesensens 688
ASTEE PIOES ... e 688
(210 E LI T2 TP 689
3101 8 1 T P 689
WOIA ClOUS ....oveeccerisisseese s e e p e 690
=YL T =T ] 1 O RSN 691
TOrNAA0 CRAMS ... 691
(0310 £ - 692
SANKEY DIAQIAMS ...ccueieiieiiriere e s e e sa e e sa e e e e s s a e e e e s aesae e e e naenne s 693
Horizontal Bar Chart ... s sesss s 693
ALIFIDULE SHCEE ....vveceerer e a e p e 694
Histogram CRA ... e s 695
L0 =] LT 0] 696
01010 o (0 T T T T 698
INFOQraphiC DESIGNEN......ccoeccrererereserre e ne s 699
(B3 (0] ] (10T SR 702
0] T 11T (0] o N 703
Chapter 20: Maps in Power Bl DeSKOP ......ccccuuseemressssnnnsssssssnnssssssssnsssssssnnsssssssnnnss 705
Working With Bing MapS ..o e s s sns s s s 706
Creating Maps in POwer Bl DESKIOP.......cccuirinninin s e sss e snes 706
Using Geographical Data...........c.cueererrenernsmnenssesenesrssesessesesse s e sss s sesssssssssessssssessssenns 709
GeographiCal Data TYPES ......cccvererrrererererrese s s e s se s e nrenis 710
Drilling DOWN iN MAPS......covecerrresinreserrese s srs s e sss e s s s s s sssssssssssnssssssessssenns 711



TABLE OF CONTENTS

Adjusting the Map Display in Power Bl DESKIOP .......ccccvvrvirinnnininsie s sesses e s ssessesnas 713
Positioning the Map EIEMENTS..........cccviiririninie e sse e ssessenns 713
Z0OMING IN OF QUL ...ccueirireeserrere s s s s e e s e s e s see e s e s saesa s e saesaesaese e e saesaesassensenaens 713
MUITIVAIUE SEIES .....ecueecereresrseee e sesp e 714
Highlighting Map Data..........ccecvierienniriererirrerese s e sessesse e ssssessessesssssssessesasssssessesaes 715

101 1 0L S 716

SNAPE MADS ... e e e R e e enn 718
AP KBYS ...t s e e bR e R e nn 719
Adding Shape MapS........cccuriininn s 720

FOrmatting MapS........cccoereerrcrresere e 721
VDS ...ttt AR E e R e e e e nnn 721
TOORIPS e g e nn 723
SNAPE MAPDS....cei i e e p e nne s 724

ATCGIS MAPS.... .ottt e e e e b e R e e e R e nne s 725
Creating an ArCGIS Map........cccvererrnerresere s 725
Selecting @ Basemap TYPE.......ccovermrerrnseresese s s ses s 727
Selecting @ LOCatioN TYPE......cccovrererererrererese e 728
Adding @ MaP TREME........coceerereecrerereree s s e sre e s e nnenens 730
ChooSing @ SYMBDOI TYPE...c.ceeoereerererereresrese s s e se s sns e neenis 731
AQAING PINS......ceieeereeerercseresere e se s ss e sre e s s e nnennns 732
Adding @ REfEIrENCE LAYEY ......co.cccrercereereeereresese e se e se s e sse e see e sesseesnsnens 733
Adding INTOGraphiCs........ccvvreririrsirere s b s p e e 735

{0 e 11 0o S 736

Chapter 21: Filtering Data .......cccccuneemmmmssnnmnmmmssssnnmmssssssnmmsssssnmnssssnsessssssssessssnnnns 737

] 737

Filter HIBIarchy........cocoicicciinssinsene e sn s s st 738

ViSUAI-LEVEI FIlLEIS......eeeeeeeecrerceerese e s 739
THE FIlters PANE........cccovecececerecrrce e s 740
Collapsing and Expanding the Filters Pane ...........ccccccrinnvnvninnnsnsns s 741
AdAING FIEIS ..ot p e 741
APPIYING FIHBIS...ucecee s s r e p e e 742



TABLE OF CONTENTS

ThE SIECE Al FIEET.......cceccccrerineece s 744
(T T T N T (=T O 745
D0 o 1 T =T S 746
ReMOVING FIREIS ..o e r e 746
Filtering Different Data TYPES.......ccucrinirnininnsirrne s snens 747
Filtering NUMEric Data..........ccccvieinnninrn s s 747
Filtering Date and Time Data.........cccccvirinnininnsrsn s 751
Filtering True or False Data.............cccucvirinninin e s 760
AdVaNCed TEXE FIHBIS ...cvveeeceeer e 761
Applying an Advanced Text Filter ..o s snenens 761
Clearing an AdvanCed Filter..........oco oo 763
Reverting t0 Basic FIREMNG ....c.ccoereeeeeecrrceree e 763
Text Filter OPtionS........ccc i e s 763
Specific Visualization-Level FIlters ... snes 765
MUIIPIE FIREIS .ttt st b e et na 767
PAgE-LEVEI FIHEIS ..cvevtiirere e re s sre s s e s st s e s sae s ne st s nne 768
REPOIt-LEVEI FILEIS....cctecerereerrererserese s sersessessssesessesaesesessessesessessesaessssessessessesessesaessesssnensesaens 770
Filter FIeld RBUSE ......ccoeeec et 772
Requiring Single SEIBCHION ......cccccveverrerierertrrerere e s s s e sae s e s saesaesassesaesaes 774
Using the Filter HIErarchy ... se e snens 774
LT T 0T 775
010 010 11 T g (TR 776
Annotate, Annotate, ANNOTALE...........ccecererercerrr e 777
Avoid ComPIEX FIEIS .....cvececcr st 777
0] T 1 S 778

Chapter 22: Using SHCErS .....ccccmrmsssmmmmmssssnnssssssssssssssssnsnssssssssnssssssssnssssssnnssssssnnnnsss 179

B3] (1 £ 780
(0o = T T O 780
L8 L T TS LT O 782
[T T T = TR T O 784

xXxii



TABLE OF CONTENTS

DL 1= (T 0 T T 784
LT LT T T L 785
DT ( 3] (1 £ RSP 786
FOrmatting SHICEIS......ccicirirrsr e s p s 788
S 1TT= =T e Lo 788
SliCer RESPONSIVENESS.......ccccruerierirtsese st r s e s p e s s b sr s e nne s 789
Modifying the QULNE ..o s 790
Adjusting Selection CONTIOIS .........cceviinininrr s 791
Setting the Exact Size and X and Y Coordinates of a Slicer........cccoooevvvvrvercrvercenseencrenne 792
Formatting the Slicer HEAder ............ocvreirerirrccrn et se e snenes 793
Formatting SICer REMS ...t 793
Sorting Slicer EIBMENLS ... e 794
Switching to DropdoWn SHCETS .......ccvcrrienreninene e s 795
EXporting SHCer Data.........ccovcvrinninsrnesre s s 796
USING ChartS AS SHICEIS......cceviiiririre e s e s s s e 796
Charts As Slicers (Cross-Filtering)........cccocvvrvninnnnnnnns e s ens 796
Highlighting Chart Data ...........cccvininn e 798
Cross-Chart HiIghlighting ... s 800
Highlighting Data in Bubble Charts.........c.ccooucnirnninsnnesn s sessennas 803
Charts As COMPIEX SHICEIS .....ccvvieririrsirc e s e 806
Column and Bar Charts AS Filters.........ccoverrrerrererese s 808
Specifying Visual INteractions........c.cucvvvererenrnsmsnesese s sessssenns 811
WREE-IF SHCEIS .vuericrricserrese s rnne e p e ne s nrnne e 813
CuStOm ViSUAIS AS SHCEIS ......ccerererrieeise s 817
TIMEINE SHCET ...t 817
TIMEDIUSH SHCET ... 817
031 5 1 - N 818
L= 1 819
Choosing the Correct Approach to Interactive Data Selection .........ccvevvvvrievvsnseniennnenseniennn 819
0] T 11T (0] o PR 820

xxiii



TABLE OF CONTENTS

Chapter 23: Enhancing Dashboards ..........cccccuneemminnssnnnnmnsssssnmmsssnnmmsssssemssnn 821
Formatting RiDDONS.........ccciiiiirrr e r e 822
The VIeW RiDDON ... 822
The INSert RIDDON ... 823
The Format RiDDON ..o 824
Formatting the Page ... 825
Aligning and Distributing VISUAIS .........ccccoerrerrnnenereninese s sessssessssesennes 827
AlIGNING VISUALS .....cveeerecereeserieeressesessese s sesesessese s sesesesssssssssesssssessssssssssssssssesssssssennes 827
DiStriDULING VISUAIS......cceeeecrrrcreresesese s s s sesssnesss e nennis 828
AlIgNINg 10 the Gid.......cccoeererercrrsereree s sre e e ennenens 829
Specifying the Exact Position of a Visual..........c.cccorenrenrernnerresere e 830
Adding Text Boxes to Annotate a Report ........c.cccvvvnmrenernsesnesesese s sessssessssesenns 830
AddiNg @ TEXE BOX ..c.vverersererrenerreesensssessssessssesessesesssssssesesessssssssssssssssssssssssssssssnssssssssnsssssssnnns 831
MOVING TEXE BOXES ....ceueuereeerenesesseessenesesesessesessesesessesessesessssessssesessssesssssssssessssssssssssssnsssnnes 832
FOrmatting @ TEXE BOX.......cccvveererenerenerinsesesesesse e se s e s se s ses e snssensnnis 832
Adding @ HYPEITINK .....cveeeeeeeeree e e nnenens 833
RemoVing @ HYPEITINK........ccoveirierecrs e s 834
Deleting TEXE BOXES ...cucvreecrrrererseesseesessesessesesssseses e sessesessssessssesessesessssesssnsssssssssssnssssnsssnnes 834
Modifying the Page Background COIOF...........cccrenmrnnenenenesesersse s sessesenns 834
42T TSSO TS SRN 836
IMAYE SOUMCES.....ueerrreerrieriseserre s se s er e e b e e sn e e b e e n e nrnne e nra s 836
Adding @n IMAGE.......cccerrerirreieriee e sr e re e e e e ne e 837
REMOVING @N IMAQE.......ccoirerriirrresesese s se s sr e s sr s e s sensis 839
RESIZING IMAGES ....ueovrreerreerisessre s s ne e nr s 840
FOrmatting IMages .......ccvvverierrrisirese e re s 840
Background IMAQES.......c.cceermrrmrererrnsrnesesessesse s s e s sss e ssessssessssnssessssssnssnses 841
Some Uses for Independent IMaAGES.........cuveervrerrrenerenernsesesese e s sessenes 842

DA [0 T TS T2 0TS S 843
FOrmatting SNAPES .....cocveriirre e e e e 844
REMOVING SNAPES....ceierreeriiesire s s r s nra e nr s 847
Standardizing SNAPES.......c.ouvevererernsrne - 848

XXiv



TABLE OF CONTENTS

0rganizing Visuals 0N the PAQe........ccccvirrerererrenseresessssenessesssssssessesssssssessessesssssssessssssssssessenses 848
LaYering VISUAIS ......coeviicircreris s st s s st s sttt 849
GrouPiNG VISUAIS ......ccvvieriririesinsese s st s s s s st se e s b s nnn 850
[ 0] T3 I 0 851
REPOM TREMES ... e s s r e s r e r e e e nan 854
0] T 111 (0] o N 856

D] 11T (01 F T ] 3 S 858
TRE SOUICE PAYE ..c.veveerirerierieser s s sas e s e s saesassessesaesae e s e ssesaesassessesnesaesssnessesaesssssssesaesaes 858
The Destinalion Page..........ccucvviririniine e sn e s s s 859
Applying DrlRrOUGN ... ——————— 860
Multiple Levels of DrilRRrough ... 862

Drillthrough Across POWET Bl FilES.........ccccvirreririirsie st sse s s e s s s s e e s e saenns 863

POPUP TOOKRIPS ...eierereirir e s e p e e s p e nne 863

BOOKMAIKS .....coeeeeeeeerieeriec s s n s ne s 867
Updating @ BOOKMAIK.......c.cccoereereenerenesesenesessesesese s ses e e sesessesesssssssssesesssssssssessnnes 869
Defining the Extent of a Bookmark’s Application ..o 869
Arranging BOOKMAIKS.........couoerrerererserereesesesessesessese s seseses e s sss e sesssssssssessssesessssnsenens 870

Slideshows USiNg BOOKMAIKS........c.cueverirmresmrnsmsssesssesesessesesssssssssssesssssssssssssssssssssssssssssssssenns 871

BULIONS......ec e s e e R e nne 871
BULLON OPLIONS ..ot e e e e e e 874
Changing the BUton TYPE.......ccueeerererncserese s sr s s nrasis 874
21T 0 AT (0] OSSOSO 875

FOormatting BULONS ........ccucririiriere e s ss s s aese s s sae e nae 876
Using Images and Shapes as BUHIONS .........ccccvevnnnnnnnn s sae s 877

Applying Slicers ACroSs MUIIPIE PAQES .......ccuvrerererrersereresessereresssssssessessessssessessessessssessessens 878
Setting Slicer Visibility Across MUItpIe Pages.........ccvcerrevererierieresessensesessssessessessessssessessens 880

L1 0] U3 880

{0 0 e 11 0 S 882



TABLE OF CONTENTS

Appendix A: Sample Data .........ccccimniemnmmmsennmmmsssn———————————————————————— 883
SAMPIE DALA.........ceoeeececcrre e e e e 883
Downloading the Sample Data ...........ccovcvnierrinnini e 883
.72 [ 3 884
1T - 885

XXVi



About the Author

Adam Aspin is an independent business intelligence (BI)
consultant based in the UK. He has worked with SQL Server
for more than 25 years. During this time, he has developed
several dozen reporting and analytical systems using
Microsoft analytics.

A graduate of Oxford University, Adam began his career
in publishing before moving into IT. Databases soon became
a passion, and his experience in this arena ranges from
Access to Oracle and MySQL, with occasional sorties into the

world of DB2. He is, however, most at home in the Microsoft
universe using SQL Server, SQL Server Analysis Services,
SQL Server Reporting Services, SQL Server Integration Services, and Power BI, both
on-premises and in Azure.

Business intelligence has been Adam’s principal focus for the last 25 years. He has
applied his skills for a range of clients in industry sectors such as finance, utilities,
telecommunications, insurance, manufacturing, and banking.

Adam is a frequent contributor to SQLServerCentral.com and Simple Talk. He has
written numerous articles for various French IT publications. A fluent French speaker,
Adam has worked in France and Switzerland for many years. He speaks regularly at
events such as SQLBits, SQL Saturdays, and local SQL Server user groups.

Adam is the author of SQL Server 2012 Data Integration Recipes (Apress),

High Impact Data Visualization with Power View, Power Map, and Power BI (Apress),
Business Intelligence with SQL Server Reporting Services (Apress), and Data Mashup
with Microsoft Excel (Apress).

XXVii



About the Technical Reviewer

Diana Gangan is a data analyst with extensive Power

BI experience; she has supervised the adoption and
implementation of Power Bl reporting while consulting

for some of the leading automotive and food and beverage
companies in the world. Besides data analysis and Power
BI, Diana specializes in the DAX, M Query, and Python
languages, as well as data modeling, machine learning and

mathematics for machine learning, and natural language
processing.

XXix



Acknowledgments

Writing a technical book can be a lonely occupation. So I am all the more grateful for
all the help and encouragement that I have received from so many fabulous friends and
colleagues.

First, my considerable thanks go to Jonathan Gennick, the commissioning editor
of this book. Throughout the publication process, Jonathan has been both a tower
of strength and an exemplary mentor. He has always been available to share his vast
experience selflessly and courteously.

Heartfelt thanks go to Jill Balzano, the Apress coordinating editor, for calmly
managing this book through the production process. She succeeded—once again—in
the well-nigh impossible task of making a potentially stress-filled trek into a pleasant
journey filled with light and humor. Her team also deserves much praise for their
efficiency under pressure.

I also owe a debt of gratitude to Diana Gangan for her time and effort spent reviewing
this book. Being a technical reviewer is a thankless task, but I want to say a heartfelt
“thank you” to Diana for the range and depth of her comments and for picking up so
much that otherwise would have gone unnoticed. The book is a better one thanks to her.

My thanks also go to Ann Gemer Tuballa for her tireless and subtle work editing and
polishing the prose and to the layout and production staff for the hours spent preparing
the book for publishing.

Once again my deepest gratitude is reserved for the two people who have given
the most to this book. They are my wife and son who have provided continual
encouragement to persevere. Karine has not only given me the support and
encouragement but also the love without which nothing would be worth any effort. T am
a very lucky man to have both of them.

XXXi



Introduction

Business intelligence (BI) has become one of the buzzwords that defines an age.

Its younger sibling, self-service BI, has attained the status of a holy grail for businesses.
Managers want their staff to deliver insight in seconds; users just want to do their jobs

quickly. Everyone wants to produce clear, telling, and accurate analysis with tools that
are intuitive and easy to use.

Microsoft recognized these trends and needs a few short years ago when they
produced the first version of Power BI Desktop. Since its launch, the product has grown
beyond recognition. It now allows any user to take data from virtually any source and
use it to produce stunning dashboards and compelling reports in record time that will
seize their audience’s attention. Using this rapidly evolving tool, any user can slice and
dice the data with remarkable ease and then add metrics, instant analyses, and key
performance indicators (KPIs) to project their insights. Ultimately, they can use it to
weave a data narrative that delivers a real competitive advantage.

This book shows how to deliver eye-catching business intelligence with Microsoft
Power BI Desktop. It teaches you how to make raw data into clear, accurate, and
interactive information. The aim of this book is to help you to push your BI delivery to
the next level. In 24 chapters, you will learn to create great-looking visualizations and
inspire your audience as they interact with the elegant and eloquent output that you can
now deliver. You will see how to choose from a wide range of built-in and third-party
visualization types so that your message is always enhanced. You'll discover ways to
deliver those results on the PC, on tablets, and on smartphones. Finally, this book helps
you save time by sourcing and preparing the underlying data without needing an IT
department to cleanse and structure it for you.

Power BI Desktop will let your analyses speak for themselves. This book will help you
learn how to unleash its vast resources.

If you wish, you can read this book from start to finish as it is designed to be a
progressive tutorial that will help you to learn Power BI Desktop. However, as Power BI
Desktop is composed of several interdependent BI functions, this book is broken down
into groups of chapters that focus on the various areas of the product. It follows that you
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