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Outcomes for workshop

You will:

» leave with a meaningful understanding of the
capabilities of the "Power" tools from Microsoft

* learn basic techniques for leveraging multiple software
systems to simplify and streamline reporting

* be able to apply basic techniques leveraging the power
of Power Pivot, Power View, Power Map, and Power

Query

» have a roadmap for reproducing these concepts into

your own offices )
V& estern
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Assumptions for workshop

* Familiarity with Excel
» Comfortable with basic functions (SUM, IF, etc.)

» Desire to connect to “dynamic” data

V& [estern
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Why Pivot Tables

Summarize large datasets

Quickly add, remove, rearrange elements

(Little to) No formula-writing

Can be a basis for self-service data

Can connect to a refreshable data source

/estern
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Limitations of Pivot Tables

Connected to only 1 table

e Formatting not maintained

e Calculated fields need to be created for each Pivot
Table

» Can’t count the way universities usually want to count
* Row limitation
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Connecting to Data

%]ﬁb [estern

(Yarolina
. _J

Connecting to Data

* Wide variety of data sources, including:
— Access
— SQL Server

— Text files (csv)

— XML
— OLEDB
— Etc.
%]ﬁb [estern

(Yarolina
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Connecting to Data

e Connects to:

— Tables

— Queries

\ﬂ estern
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Connecting to Data

H B @& -
HOME IMSERT PAGE LAYOUT FORMULAS DATA REVIEW

I:'?:| Di} D ||=9 =] Connectians 8]

. Properties
From From Other Existing Refresh o gl Sort
Text Sources~  Connections  All~ Edit Links
Get External Data Connections £

Al - h

\ﬂ estern
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Connecting to Data

11

s Connections
=
Az ! Properties
From From From From Other Existing Refresh
Access Web Ted Sources Connections Al Edit Links
Get External Data Connections
Al M k]
A B C D E F G
3 —
: 2ix
3 Select how you want to view this data in your workbook.
1 [T & Table
5 " PivotTable Report
5 " PivotChart
7 " Power View Report
s [ € Only Create Connection
5 Where do you want to put the data?
o % Existing worksheet:
1 |=$M\1 E
1 " Mew worksheet
13 ™ Add this data to the Data Model
. Properties...| +| ok | cancel |
15
16

\)& estern
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Connecting to Data

12

Table_Workshop! E‘E Remove Duplicates

Surnmarize with PivotTable

£

[ﬁLE

= Insert  Export Refresh .
3 521 Convert to Range Slicer - - €
Properties Tools External
Al - Je
A B C D E
1 hll TErm HSemestern\'earﬂ 1D n A
2 |2003-2004 Fall 2003 Fall 2003 10001 N
3 |2003-2004 Fall 2003 Fall 2003 10002 Y
4 |2003-2004 Fall 2003 Fall 2003 10003 Y
5 |2003-2004 Fall 2003 Fall 2003 10004 Y
6 |2003-2004 Fall 2003 Fall 2002 10005 Y
7 |2003-2004 Fall 2003 Fall 2003 10006 Y
& 2003-2004 Fall 2003 Fall 2003 10007 N
9 |2003-2004 Fall 2003 Fall 2003 10008 N
10 |2003-2004 Fall 2003 Fall 2003 10009 Y
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Connecting to Data

Connections
Bdsting | Refresh
Connecticns All I3 Edit Links
i Get External Data Cannections
Al = fx
A B [ D E F

1
il Import Data zlx]
3 Select how you want to view this data in your workboak,
4 [  Table
5 {PotTable Report
6 | 15 © PvotChart
7 " Power View Report
P [* " Only Create Connection
9 I ‘Where do you want to put the data?
= (¥ Existing worksheet:

=3A51
1 N ksheet

ew worksheet
12| £
13 ™ Add this data to the Data Model
1 Properties... ‘ -| OK I Cancel |
15
1=

13
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Connecting to Data

14

Al - Fe
A B C D[~
1] | PivotTable Fields
]
2
5 | PivotTablel Choose fields to add to report:
4 To build a report, choose Academic year
5 | fields from the PivotTable Acceptance status
g Field List ACT - Composite
7 Admittance status
8 Admitted this term
L —— Age
10| = Applied this term
11 E Career level
12| 7 Citizenship
13 Class level
e P .
14 I

O~
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Connecting to Data

External Data Connections
Exercise 1.1

\c’ /estern
Kﬁﬁ 1 UanM
Connecting to Data
Data is connected
Now What?
%i\f’ ’/Cujik | § E“ﬂ
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Displaying Data —
Pivot Tables

g‘\\\th\(“‘ I
72 PN
(Yarolina
- _J/

Bls
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Displaying Data — pivot Tables

1. Get adata source ¥
2. Insert a pivot table vV

3. Populate pivot table grid

“~_/
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Displaying Data — pivot Tables

PivotTable Fields

(ﬁose fields to add to report:

[] Academic year

[ Term

[ Semester

[] Vear

[

[] Applied this term
[ Admitted this term

=N
i

J

Drag fields between areas below:

T FILTERS lll COLUMMNS

= ROWS = VALUES

19
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Displaying Data — pivot Tables

Drag fields between areas below:

(T FLTERS YT coLumns )
\ Z\ Z
Y.

(E ROWS E VALUES )
\ I\ J

A B ) C

Semester [Fanl |E|
2
EM Count of ID Column I_ahelsﬂ
L4 Row Labels A ——— -
5 |Aerospace Engineering
g |Architecture 180 274
7| |Biomedical Research 43 67
&l |Ecosystem Health 56 72 estern

20

arolina
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Displaying Data — pivot Tables

Drag fields between areas below: Sum
Count
T FILTERS T Moveto Report Filter Average
Max
- = Move to Row Label .
Semester ove to Row Labels Min
Il Move to Column Labels Product
Count Numbers
StdDev
2% Remove Field StdDevp
= ROWS (@ Value Field Settings... var
Varp
Program name o Sum of ID =

V& [estern
arolina
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Displaying Data — pivot Tables

= ROWS

College =
Department o
Program narme -
A B C D E
1 Semester Fall -T
2
3 Cou Column Labels | ~
1 _Row Labels A 2004 2004-2005 5-2006 2007
= College of Information Studies \ 150 19’4 182 \ 181
6 = Information Management 115 139 145
7 Information Management 115 139 143
=ILibrary Science 35 43 3€
9 Library Science 35 43 4 3€

§ A /estern
- Célrolina
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Displaying Data — pivot Tables

Pivot Table Introduction
Exercise 2.1

Structure, Features, and Deficiencies of Pivot
Tables

Exercise 2.2

“%)ﬁ /estern
MM» lina
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Displaying Data —
Power Pi

24
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Displaying Data — power Pivot

e Set-up
HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW DEVELOPER ASAP Utilities POWERPIVOT

oD

% . = _ = . =
. Calibri 1 A A == #- = WapText General Q ’_?
Paste . . . L =E=E==EsE erge enter ~ . PR Conditional Formatas Cell
My BIU- - DA === e BVegeader $o% Formatting = Table~ Styles
Clipboard Font 5] Alignment [ Number [ Styles
Al - I
A B C D E F G H 1 J K L M
¢ Installed with Excel 2013
* Downloadable add-in for Excel 2010
¢ Not available prior to Excel 2010
\ﬁ estern
arolina
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Displaying Data — power Pivot

Customize the Ribbon:

IMain Tabs LI

DATA REVIEW VIEW DEVELOPER ASAP Utilities POWER

Group Selection — =
=4 &
Snarene Toock  Torad Eilia. Dofioch Cloman Doy Main Tabs
7] Group Field Add Group to Quick Access Toolbar ¥ Home
Group Customize Quick Access Toolbar... ¥ Insert

<< Toolbar Below the Ribbon [¥ Page Layout
¥ Formulas

J I¥ Data

¥ Review

< [V Developer

Customize the Ribbon...

* Right-click on ribbon I¥ POWER VIEW

¥ DESIGN

« Customize the ribbon ELB\ZUT

[¥ POWER QUERY

¥ SEARCH

¥ POWERPIVOT

¥ Background Removal

\ﬁ estern

arolina

15

» Select Developer

26
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Displaying Data — power Pivot

FORMULAS DATA REVIEW
= Properties
) (ﬂ‘Jir:wCoclr:

Insert Design
- Made Run Dialog

Controls

SELAYOUT

27

VIEW, DEVELOPER

[E Map Propertie
5] Expansion Pac
Source
Refresh Data

XML

\ﬁ estern
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Displaying Data — power Pivot

Add-Ins available:

v ASAP Utilities Library Package [is needed for ASAP Utilities)
[ Excel Cluster Connector for Windows HPC Server 2008 R2

Microsoft Office PowerPivot Tor Excel 201
|- Microsoft Power Map Preview for Excel

™ Microsoft Power Query for Excel
¥ Power View

Location:
Load Behavior: Load at Startup

C\Program Files\Adobe\Acrobat 10.0\PDFMaker\Office\PDFMOfficeAddin.dll

28

\ﬁ estern
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Displaying Data — power Pivot

e The Power Pivot environment

i \= B[ asgn venically ﬂ E :& @

=1 B gan Horizontslly

Mnn.\‘qr Caleulated  KPls Adeta  Update Detect  Settings
i . Dats Medel Al

ata Mo Slicer Alignment Tables Retationships
Al £

A o E F G I L

Manage Open Power Pivot
Data Model
29

INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW DEVELOPER ASAP Lhilities POWERPIVOT

V\ estern
arolina

Displaying Data — power Pivot

e The Power Pivot environment

)
APl = 7|
- el
:

/

W

30

=
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Displaying Data — power Pivot

* Import data

Connectto a Microscft Access Database
Enter the information required to connect to the Microsoft Access database.

Friendly connection name: |Access ‘WorkshopData

Database name: |W “\Data"WorkshopData accdb C Browse. !

< Back (Nm»b Fiis | cancel

31

V|

\ﬁ estern
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Displaying Data — power Pivot

* Import data

Table Import Wizard

Choose How to Import the Data
You can either import all of the data from tables or views that you specify, or you can
wirite a query sing SOL that specifies the data to import

2%

@fmm a list of tables and views to choose the data to import

" \iirite @ query that will specify the data to import

32

\ﬁ estern
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Displaying Data — power Pivot

Table Import Wizard

* Import data p—

21

The import cperation might take several minutes to complete. To stop the import

operation, click the Stop Import button

Table Import Wizard ’o Success

Select Tables and Views Details

Total: 1 Cancelled: 0

Success: 1 Error: 0

Select the tables and views that you want | Worlc tem | Sigius—

| Message

Database: \W:\Data\\WorkshopData.accdb
Tables and Views:

@  WorkshopData C Success. 35,288 rows transfered. )

v | | Source Table

Preview & Filter

| Filter Details

T LI |

33

e |
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Displaying Data — power Pivot

« How the imported data look

\,

LA L Y " |

!Academicyearﬁ> 8| |- -] -] ] \
f 2003-2004 Fall 2003 Fall 2003 |10584 No No

2003-2004 Spring ... Spring 2004 |10584 No No

2004-2005 Fall 2004 Fall 2004 |10518 No No

2004-2005 Spring ... Spring 2005 |10380 No No

2004-2005 Spring ... Spring 2005 |10518 No No

2004-2005 Summ... Summer 2005 |10380 No No

2005-2006 Summ... Summer 2005 (10380 No No

2005-2006 Summ... Summer 2005 |10518 No No

2006-2007 Fall 2006 Fall 2006 |10076 No No

2006-2007 Fall 2006 Fall 2006 §10178 No No /
E .

— N

Eni |

WorkshopData >

Record: W 4 1of 34918 (]

34
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Displaying Data — power Pivot

* Bringing data into Excel

PivotTable

T = New Worksheet
 Existing Werksheet
Location: |Sheetl'ISAST

P

\]& estern
arolina
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Displaying Data — power Pivot

 PivotTable vs. Power Pivot PivotTable

Semester Fall T PivotTable Fields X
Choose fields to add to report: # -

Count of ID Column Labels |~
Row Labels ~ | 2003-2004 2004-2005 2005-2006 7] Academic year =
= College of Information Studies 153 200 185 Acceptance status

= Information Management 116 155 140 ACT - Composite

Information Management 116 155 140 Admittance status

ILibrary Science 37 45 45 Admitted this term
Semester Fall x PivotTable Fields v
Count of ID Column Lahelsn
Row Labels -ZODJ-M 2004-2005 Choose fields to add to report: & -
=College of Information Studies 153 200 g WorkshopData o

= Information Management 116 155 Academic o

Information Management 116 155 Term
=lLibrary Science 37 a5 71 Qamectar v
sl s
\7& estern
-
- arolina
36
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Displaying Data — power Pivot

Power Pivot Introduction
Exercise 3.1

A Jestern
@i‘ﬂl ina

37

Displaying Data — power Pivot

e DAX
— Data Analysis Expressions (DAX)
— Formula language for Power Pivot

— Used to create Calculated Columns and Calculated
Fields

%}% [estern
@i‘ﬂl ina

38
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Displaying Data — power Pivot

e Calculated Columns
— Used to add an additional column to data table

— Can be a column added from a related table (like a
VLOOKUP) or new data, derived from existing data
(sum to combined SAT, length of name, substring of
longer string, etc.)

— Column can be used in any area of the pivot

\) estern
arolina
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Displaying Data — power Pivot

 Adding a calculated column

B~ Home /

L"":Delete
X
FT Freeze
P Insert Cal
Width Function DF Add Cﬂjum" I}
Calumns Calculati [

\) estern
arolina
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Displaying Data — power Pivot

* Adding a calculated column
X v L=

() WEEKMUR
T) waorkshopData
| WorkshopDatalAcademic year]

| warkshopData[acceptance status]
| WorkshopData[ACT - Composite]

| waorkshopData[admittance status]
| WorkshopDatalAdmitted this term]
| WorkshopDatalAge]

| WorkshopData[2pplied this term]

| WaorkshopData[Career level] -

41

Displaying Data — power Pivot

 Adding a calculated column

I |=W0rksh0pData[SAT - Critical reading]+WorkshopData[SAT - Math]
CalculatedColuan_iLLM:I__

Create Relationship ..

CalculatedColumnl [=].

930 Mavigate to Related Table
830 Em  Copy

1260 E  Insert Column
940 L’,‘ Delete Columns

o

E]  Freeze Columns

Unfreeze All Columns
Hide from Client Tools
=% Column Width...
Fiter 3

Description. ..

42
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Displaying Data — power Pivot

* Adding a calculated column to pivot table

Column Labels 4

2003-2004
Row Labels B4 count of ID
=ICollege of Information Studies
=lnformation Management 116 1081.188119
Information Management 116 1081.138119
=ILibrary Science 37 1007.352941
Library Science 37 1007.352%41
~ICollege of Journalism 67 1045.5
= lournalism 67 1045.5
Journalism 67 1045.5

\) estern
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Evaluation Contexts

« Row context

 Filter context

\) estern
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Evaluation Contexts

* Row context

* The one row being evaluated
» Automatic for calculated columns
» Can be created in other ways as well (SUMX, AVERAGEX, etc.)

e Filter context

\) estern
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Row Context

f:@hopData[Sﬁ\T - Critical reac@orkshopData[Sﬁ\T - Math]

rutetve 6P 3]s GoA_ ] ST Crtcalreaoing A ST et | TR B[
3.13800001144409 3.150000... 540 390 930
3.17499995231628 3.150000... 540 390 930/
3.53699994087219 4.559999... .5-20 740 1260
1.8289999961853 3.25

3.58999991416931 4.559999... 220 740

1.94500000095367 3.25 510 430 540

\) estern
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Evaluation Contexts

* Row context

* Filter context

» The filters being applied by the pivot table
 Filters can be explicit or implicit

» Can add additional filters only with CALCULATE

\) estern
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Filter Context

Semester Crall > @

Column Labels 3

2003-2004
Row Labels B4 count of ID Average SAT Col
ollege of Information Studies 153 1062.5925903
formation Managemenp 116 1081.188119
Information Management 116 1081.183119

=ILibrary Science 37 1007.352941
Library Science 37 1007.352941

= rallaman af loasiema | HEREY =7 4MAr r

estern
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Displaying Data — power Pivot

DAX & Calculated Columns Introduction
Exercise 3.2

\ﬁ estern
arolina

49

Displaying Data — power Pivot

e Calculated Fields
— Used to add a calculated element

— Aggregate function that applies to whole table,
column, or range

— Something that needs to be recalculated
— Fields can only be used in the VALUES section

T FLTERS Il COLUMNS

ROWS

\ﬁ estern
arolina

50

5/22/2015

25



Displaying Data — power Pivot

« Adding a Calculated Field

H B & -
HOME INSERT PAGE LAYOUT F

B[ Align Vertically

EIEI,-\Ilgn Harizantally
Manage
i |
Data Model ¢GE New Calculated Field... it
B3 _I].} Manage Calculated Fields... fe

\ﬁ estern
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Displaying Data — power Pivot

« Adding a Calculated Field

Table name:

Calculated field M@Sﬂ@

Description:

Formula: | Checkf{:rmulal

<|=DISTINCTCOLINT['|’I.I'nrk5th Data[lD])

\ﬁ estern
arolina
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Displaying Data — power Pivot

 DISTINCTCOUNT

53

DISTINCTCOUNT( <column>)

— Counts unique values in column

A /estern
@i olina

Displaying Data — power Pivot

« Adding a Calculated Field

54

Calculated Field

Table name:

Calculated field name: IDistinu:t Students|

Description:

Formula: | Checkf{:rmulal

=DISTINCTCOUNT (WorkshopData[ID])

Tester
Vi

5/22/2015
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Displaying Data — power Pivot

* Adding a Calculated Field

Column Labels |§d

2003-2004
Row Labels B4 count of ID Distinct Students (
~ICollege of Information Studies
=lInformation Management 116
Information Management 116
=ILibrary Science 7

\) estern
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Displaying Data — power Pivot

e Calculated Field in Power Pivot

[ 2004-2005 Fall 21

‘WorkshopData

I |Di stinct Students:=DISTINCTCOUNT(WorkshopData[ID])

(B e B[ semester B vear G10_B] appies tisterd

estern
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Displaying Data — power Pivot

DAX & Calculated Fields Introduction
Exercise 3.3

%i\f’ /estern

%ﬂ 1 iﬂnr 1
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Displaying Data —
Power Pivot

DAX
CALCULATE, ALL, FILTER

%i\f’ /estern

fii iﬂnr 1
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Displaying Data — power Pivot: DAX CALCULATE

« CALCULATE

CALCULATE( expression, <filter1>, <filter2>...)
— Supercharged SUMIFS

— Allows filtering (IFs) on any aggregate function
(imagine “MAXIFS”, “MEDIANIFS”, etc.)

— Operators for filters: =, <, >, <=,>= <>

\ﬁ estern
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— Can also use | | in filter on same column

59

Displaying Data — power Pivot: DAX CALCULATE

First-time Freshmen Distinct Students:

CALCULATE

[Distinct Students],

WorkshopData[Class level]=“Freshman”,

WorkshopData| Is new student this term]=*“Yes”

\ﬁ estern
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Displaying Data — power Pivot: DAX CALCULATE

Column Labels il

2003-2004
B pistinct Enrolled Students First-time Freshmen Distinct Studerts  First-

-l Aerospace Engineering

= 'Freshman 12

No 2

Yes
= Sophomore 15

Mo 12

Yes 3
= Junior a

No B

estern
- %I‘OHHEI
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Displaying Data — power Pivot: DAX CALCULATE

DAX - CALCULATE
Exercise 3.4

\) estern
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Displaying Data — power Pivot: DAX ALL

« ALL

ALL(table_or_column, <columnl>, <column2>, ...)

— Returns all the rows in a table, or all the values in a
column, removing any filters that might have been

applied

'ﬁg&'estqnWI
arolina
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Displaying Data — power Pivot: DAX ALL

All Distinct Enrolled Students:=
CALCULATE(

[Distinct Enrolled Students],

LL( WorkshopData[Class@

)

'ﬁg&'estqnWI
arolina
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Displaying Data — power Pivot: DAX ALL

2009-2010
Row Labels ﬂ Distinct Enrolled Stedents  All Distinct Enrolled Students
= Aerospace Engineering 107

Freshman 13

Sophomore

Junior

13 10
3 107
Senior 07
=l Architecture d? )
Freshman

WVK estern
arolina
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Displaying Data — power Pivot: DAX ALL

% of AIl Distinct Enrolled Students:=
DIVIDE([Distinct Enrolled Students],

[All Distinct Enrolled Students] )

WVK estern
arolina
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Displaying Data — power Pivot

 DIVIDE

DIVIDE( <num>, <den>, [<alt>])

— “Safe” divide

— Can specify alternate result for divide by zero

\) estern
arolina

67

Displaying Data — power Pivot

=l Aerospace Engineering 107 100.00 %
Freshman 18 16.82 %
Sophomore 13 12,15 %
Junior 37 34.58 %
Senior 39 36.45 %
= Architecture 276 100.00 %
Freshman 40 14.49 %

estern
- V&lrolina
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Displaying Data — power Pivot: DAX ALL

DAX - ALL
Exercise 3.5

JAestern
(Yarolina
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Displaying Data — power Pivot: DAX FILTER

 FILTER

FILTER( TableToFilter, FilterExpression )

— Returns a table filtered by FilterExpression

JAestern
(Yarolina
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Displaying Data — power Pivot: DAX CALCULATE

Above Average GPA Enrolled Undergraduates:=
CALCULATE(
[Distinct Enrolled Students],
FILTER(

WorkshopData,

J

WorkshopData[Institutional cumulative GPA] >
[Average GPA Enrolled Undergraduates

i
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Displaying Data — power Pivot: DAX CALCULATE

Row Labels Bd pistinct Enrolled Students Average GPA Enrolled Unzergraduates ¢

=ICollege of Information Studies 152 2.922505829
=Information Management 116 2.922505829
Information Management 116 2.922505829
=ILibrary Science 37 2.922505829

2.922505829
2.922505820
2.922505829

Library Science
-ICollege of Journalism

88 Y

= lournalism

\) estern
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Displaying Data — power Pivot: DAX FILTER

Column Labels ﬂ

2003-2004 2004-
Distinct Enrolled % Above Average GPA

ﬂ Students Enrolled Undergraduates Disti
= College of Information Studies 152 42,11 %
=Information Management 116 4483 %
Information Management 116 44.83 %
=Library Science 37 32.43%
Library Science 37 3243 %
= College of lournalism 66 45.45 %
=/Journalism 66 45.45 %
lrnrnalicm AR AR AR 04

\) estern
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Displaying Data — power Pivot: DAX FILTER

e ALLEXCEPT

ALLEXCEPT( <table>, <column>[, <column>...])

— Similar to ALL function, but excludes the column(s)
specified from the ALL

\) estern
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Displaying Data — power Pivot: DAX FILTER

=CALCULATE(

AVERAGE( WorkshopData[Institutional cumulative GPA] ),

LLEXCEPT( WorkshopData, WorkshopDat@

WorkshopData[Career level]="Undergraduate",

WorkshopData[Enrolled this term]="Yes*

§ A /estern
- Célrolina
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Displaying Data — power Pivot: DAX FILTER

DAX - FILTER
Exercise 3.6

V& [estern
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Displaying Data —
Power Map &
Power View
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Displaying Data — power Map

 Power Map
— Automated way to map geographic data

— Doesn’t require geo-location information like
longitude and latitude (just country, state, or county
names)

— Can add elements to look at aggregate function on
variables across physical space

/estern
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Displaying Data — power Map

Launch Power Map

-—
“  Tour Name

DRFELDRER  ASAP Utilities POWER QUERY F

= & |4
D

Sparklines Filters  Hyperlink  Tex

-

- i g
VR

@ New Tour

\]& estern
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Displaying Data — power Map

= =l & x

Layer 1

CHOOSE GEOGRAPHY
aE Verts

\]& estern
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Displaying Data — power Map

astipedare

)

o ©
(1)
(+) @ \)i(festern

arolina
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Displaying Data — power Map

GEOGRAPHY
Mag by Residence - courty

CATEGORY

TIME
[

\)& estern
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Displaying Data — power Map

= B Y O %
Layer 1 - 7
GEOGRAPHY =
Map by Residence - county 98%
(County) —
- | ] -

- o | i G, iy T || GRE Quantitative

\1 B AR .
\ [ - [ ] L S GRE Verbal
a2 ave [ ] aw - =]
- ol -0 L, L =" RO GPA

: . Py Cion ) .
- =
. N

-
(~) M o= e =
HEIGHT
@ @ 1D (sum) -
@ CATEGORY
[ Check or drag fields from above
COR- o

\]& estern
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Displaying Data — power Map

T =l x
Layer 1 -
GEOGRAPHY E
Map by Residence - county (County) 98%

| GRE Verbal =
] HS GPA
7 D

| Institutional cumulative GPA
| Is new student this term
] Is transfer student
] Program code
] Program name
=‘ | Race or ethnicity
[[] Residence - country
| Residence - county

TYPE

Column

@ HEIGHT
@ @ }n (Count - Distinct) l-]
(]

[Sum
| Average
[}

<l Count (Distinc)

L — i
Y — |
[ Maxma
| Minimum I=

©amneks | | No Aggregation

—
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Displaying Data — power Map

85

1> bing , @

2 2015 Nokiz

= B Y & %
Layer 1

GEQOGRAPHY (2
Map by Residence - county 98%
(County) T

|| Enrolled this term

|| Enrollment status
|| Gender

["] GRE Analytical Writing

B i 2 & &
HEIGHT

ID (Count - Distinct)

|
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Displaying Data — power Map

86

Layer 1 T

|
Female ‘

|
0% 100% |
Male
[—
W% 0% o -_— z :? e\

I §
2

i =% ‘a.%
: (~)

()
@

© 2015 Hokia @ 2013 Nekia

> bing

s B Y & *
Layer 1

GEOGRAPHY )
Map by Residence - county 98%
(County) =

|| Enrolled this term

|| enroliment status
[#] Gender

| ] GRE Analytical Writing

P @ '
VALUE
ID (Count - Distinct) hd

CATEGORY @- |

|Gender
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famaie GEOGRAPHY

lI Miags by Furiclorce - county (Cennty]

- W
Lsie
000% H0000%

B eaTas ==
B T
J&{a

B

| No shading. Show full category color.
CATEGORY
T

0
(<IN(>)

87

Shade based on category value within location

“!' Shade based on category value compared to all other values
. __I Shade based on category value compared to other values in the category

©
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Displaying Data — power Map

Exercise 1.1.xdsx - Microsoft Power Map Preview for Excel

Iﬁ !. HOME

(===

Send a Smile &

5 + Add Scene E—\ A Map Labels + Add Layer /12D Chart E: Dﬂ
BN e Video 4" g5 Flat Map [T Refresh Data Textbox
Play Themes N N Tour Task
Tour e Capture Screen +  (EFFind Location Shapes Legend Editor  Panel
Tour Map Insert Time View
x >

88
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Displaying Data — power Map

Power Map
Exercise 4.1
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Displaying Data — power view

 Power View
— Dashboard builder
— Allows synchronized filtering

— Bring together tables, graphs, maps

HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW DEVELOPER

E g~ s - S-%k- e
St =
*? D (] @ e ol store I? M- A i |
PivatTable Recammended Table | Pictures Online Recommended * PivotCha
My Apps .

PivatTables Petures e | WMy Aep Charts B~ L~ =

Tables Tustrations Apps Charts

ADEINS
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Displaying Data — power View

* Usein conjunction with Power Pivot to create a self-
service Bl tool in SharePoint

s [ G [0t B WA 5w R e Pl e L

W L s S [ Chompien b €218 - B iy &

WCUHUB

Envlmest  Iveimest Orernew

5 YEAR ENROLLMENT TREND (DPERATIONAL

A Jestern
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Displaying Data — power view

» Create Power View reports directly in Share Point
Server as well as in Excel

§oopie EEwey Browh s~ i Kiekin

WCUHUB ===

Athlete Clustering

WCU Athlete Clust -

i
&
]
-4
i
f
1
i
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Displaying Data — power View
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Displaying Data — power view

n HOME ISERT PAGE LAY

Table Bar Column Other Map
- Chat- Cha= Chart -

Switch Visuali

94

Sheetl Power Viewl

FORMIULAS DATA REVIEW
-
[0}

Tiles.

Tiles Slices

VEW DEVELOPER POWERVIE
Numbes
Totals !

Options Mumber

Cotage of Insormeancn Stuses
Cabege of fnematam

Cotage of Vetenary Madiiny
R —

e S—

Tt

DESIGN

NERGUE OFFICE REM  POWERPIVO Team  Tim Metz = H

Bring Sered

Fermard -

Backward -

Armange -

- GRE Analylical Writing

* GRE Guartitalive

GRE Vereal
HE G
- D

stRUtIoNal cumulative GRA

16 e st s Verm
T trassler studient
Pragram code
Frogram name

Race of ethnicty

& Bebueen arens below:

THLE BY

B Residence « county
Gender
& Count of ID

Ull Lllllla
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Displaying Data — power View

# Count of ID \

5 RemoveTEd

& Residence - county

Sum
Average
LONGITUDE LATITUDE Minimum
Maximum
COLOR Count (Not Blank)

|_\"_| Count (Distinct)

VERTICAL MULTIPLES
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Displaying Data — power view

INSERT

PAGE LAYOUT FORMULAS DATA REVIEW VIEW DEVI

) iooc General
2
Elﬁﬂu.. i

Table Bar Column Other Map iles  Tile Slicer Card Show Totals

= Chart~ Chart~ Chart~ Type Style~ Levels -
Switch Visualization Tiles Slicer Options Number
Count of ID by Residence - county, aHd ksendér
e \WEST VIRGINMIA MaEVLANE  Gender
@ Female
T, 3 LA @ Male
K e \ iRy
® _Virginia Bea
Chevapess
o e
v eoao e o J.
- [ ]
éboaol 1 0‘0 Yol
.. ® wue ® o
00 - . . 'R
[ e ®
s 0
00 i "
s,
Amens ansa
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Displaying Data — power View

Filters

VIEW

4 Academic year
(Al

(S
[ 2003-2004
[ 2004-2005
[ 2005-2008
2006-2007
|| 2007-2008
| 2008-200%
[ 2008-2010
2010-2011
2011-2012

2012-2013
2013-2014

97

« X
[[] Acceptance status
[]5 ACT - Compasite
A4 x [] Admittance status

[[] Admitted this term
p D)' Age
Applied this term
Career level
Citizenship
Class level
College
Degree code
Degree level
Department
Division level

Enrolled this term

Ooooooooood

Drag fields between areas below:
FIELDS
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Displaying Data — power view

[ o (=N

et Viewl

«x Y .
atw O

Cofege of Itormaton Stuces us

Cobegn o rsrabarm w

Coltege of btprrar; Uscone i i

v cotege s .

Sehosi of Ardwctay e

Schocd of Engrsinig ]

Totsl 2843

® Female
- e
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Displaying Data — power View

Count of ID by Residence - county, and Gender
41 ¢ Gender
v @ Female
Lexington
3 ® Male
o
9 r o _m
[ . Viegi
- N""S“ C’*“t College Count of ID
E (o o0 S eege # 0® College of Information Studies 154
9 | [} 0. \0 L ’ ®a p' College of Journalism 34
® ° 0 o ® ) g College of Veterinary Medicine 611
® [ [ e_@@m L] %’we\ﬂl. P r;w,,': Mo college 35
Mttancogs ® o9 - School of Architecture 181
® b School of Engineering 91
o0 . ) Total 1,100
anta r
= - A
¢
érohna
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Displaying Data — power view

L

@ Female
@ Male

=0

Courmos

College of Veterinary Medicine
tal
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Displayi ng Data — power View (Example)

Open unigue requests

) 13
[
5 Late open unique requests
5
4
3 nique requests
145
2
Status =
1
AT T o
o Late
Jul 2024 Jzn 2015 Jul 2015 Open
AssignedTo « Count of Id
sts by DateCompleted 1
Alizon Joseph 53
§ Billy Hutchings 51
4 David Onder 3
Elizabeth.. 15
2 Johnry Lil 14
2 Kay Turpin 3
Tim Metz 16
o L ONRITOIRnT Ty e “
o

Sep I014 Mov 2014 Jan 2015 Mar 2015
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Displaying Data — power Map and Power View

Power View
Exercise 4.2
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Power Query
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Power Query data sources

* Retrieve data from a variety of external sources (web
searches, webpages, files, databases, and more)

H B @ s Bagld] - Excel
FILE HOME IMSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW POWER QUERY POWERPIVOT
™ = Locale: Py Update
s L BEI La
il -¢- ‘91 = E L_V'f'. Fast Combine i Options

Online  From Fram From  From Other ) From Merge Append Waorkbook Shared Data Source
earch ~ Web  File~ Database~ Sources~< Table Settings
Get External Data Excel Data Combine Manage Queries  Workbook Settings Machine Settings

§22 - I’

[N T R SEETTRY R
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Power Query data sources

e Microsoft SQL Server and Access

i FILE HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW DEVELOPER

QGOEIG B &I & &
B - - & s + 75 Fast Combine
Online  From From | From From Other  From  Merge Append Workbook Shared
Search  Web File~ Database~| Sources~  Table

Get Extert From SQL Server Database Manage Queries | Workbook Settings

D Import data from a Microsoft SQL

AL Server database.
From Windows Azure SQL Database G H 1 )
= Import data from 2 Microsoft

1 Windows Azure SQL database.
2
5 S From Access Database
[ import data from a Microsoft Access
4 database.
5
M Fram Oracla Natahaca
105

% options
Data Source Sign
Settings In
Machine Settings Organizatior
K L M

ASAP Utilities POWER QUERY

D Update ®
i [ ]
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Power Query data sources: Online Search

Occupational Employment Statistics (2011) *
From Bureou of Labor Statistics, last modified on Sunday, lanuary 05, 2014,

The Occupational Employment Statistics (OES) program produces employment and wage estimates for over 800 occupations. These

are estimates of the number of people employed in certain occupations, and estimates of the wages paid to them. Self-emplayed
persons are not included in the estimates, These estimates are available for the nation as a whale, for individual States, and for

P and politan areas; national estimates for specific industries are also available

D AREA_NAME AREA_TYPE NAICS _TITLE OWNERSHIP_CODE  OES_CODE_OCCUPATION OCC_TITL
1 us. us Cross-industry All Ownerships 00-0000 All Og =
2 us. us Cross-industry All Ownerships 11-0000 Manag

3 us. us Cross-industry All Qwnerships 11-1011 Chief | =

4 us. us Cross-industry All Qwnerships 11-1021 Gener,|

5 Us. us Cross-industry All Qwnerships 11-1031 Legisk

6 us. us Cross-industry All Ownerships 11-2011 Adver

7 us. us Cross-industry All Ownerships 11-2021 Marke

8 us. us Cross-industry All Qwnerships 11-2022 Sales |

9 us. us Cross-industry All Ownerships 11-2031 Public o

0 0 i

Columns

ID, AREA_NAME, AREA_TYPE, NAICS TITLE, OWNERSHIP_CODE, OES_CODE_OCCUPATION, GCC_TITLE
MAJOR_TOTAL OCC_GROUP, TOTAL EMPLOVMENT EST, STD_ERROR_PRSNT, OCC_JOBS_PER_1000_JOBS,
OCC_SHARE_TO_US_OCC_SHARE_RATIO, PRSNT_INDUSTRY_EMPLOYMENT, Mean_Hourly Wage, Mean_Annual_Wage, -

Documentation
hittpi/fww bls.gov/oes

Data Sources

& http//urenw bls gov/oes/Edata

ADD TO WORKSHEET LEGAL TERMS

Tim Metz ~

Online Search X
(€) [ employment ye)

Occupational Employmen.
From Bureau of Labor Statistics on S...

The Occupational Employment
Statisties (OES) program produces
gmployment and...

w Growl
From Wikipedia on Monday, january..
Employment - Wikipedia, the free
encyclopedia

w Employment-to-populatio..
From Wikipedia on Monday, January...
Employment-to-population ratio -
Wikipedia, the free encyclopedia

W Chairs of the EEOC - Equa
From Wikipedia on Monday, January...
Equal Employment Opportunity

5/22/2015
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Power Query data sources: Web page URLs

107

23 < I

ME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW POWER QUERY POWERPIVOT Team
D D D . A =5 Locale: |Engli.. - D Update [ ] & Send Feedb
®
&
'¢- ")'j == E.Fasttombme il DOptluns “ OHE\p

tom  From FromOther From | Merge Append Workbook Shared Data Source Sign

File~ Database~ Sources=  Table Settings In © About

et External Data Excel Data Combine Manage Queries | Workbook Settings Machine Settings Organization Help
AL M E

A B C x P

2 From Web
3 Enter a3 Web page URL.
4
5 URL
[
7
8
g
11
12
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Power Query data sources

108

Access to sources of

data not readily

available to Power Pivot

|_'¢" Import data from a Hadoop
Distributed File System,
From Windows Azure HDInsight
'(:}' Import data from Micresoft Windows
Azure HDInsight.
D From Windows Azure Blob Storage
2= Import data from Microsoft Windows
Azure Blob Storage.
D From Windows Azure Table Storage
-
L]

& Import data from Microsoft Windows
Azure Table Storage.

P From Active Directory
...\-l Import data from Active Directory.

D From Microsoft Exchange
53 Import data from Microsoft
Exchangsa
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Power Query data sources

» Facebook pages and groups

e@ || I https:/ /www facebook.com/gru

| B Western Carolina University... X |

5444321368/

File Edit View Favorites Tools Help
s [ Google B wcu [BOWA | SAS~ | [Elinks = | PAlinks = | UNCGA = [7] WCUIntranet § MyCat £ CatCardCash &) WCU HR Mngr £ WCU_VE

Timothy Metz
Edit Profile

Western Carolina University - Class of 2015 (OFFICIAL GROUP)

FAVORITES
[EE] News Feed k

(5 Messages ‘Western Carolina University - Class of 20... =~ Members Events Photos Files + No
@ Events 1 - 5
Bhitie 2 write Post Add Photo / Video E= Ask Question [ Add File

4, Browse Write something... Qo
& Find Friends 20+ S
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Power Query preview (Query Editor)

=loix
B e 0o 1 Ly Raptace Vs Duta Type: T - I erge Gomrs
. 2 EW il [Tra- T e Pt o s Hencers | T Append Grusies
Appdy & Refresh  Remove  Remove ekt Geup - .
Core P | o o Gonans - ) B o o i Innsteem - T uepivat
fo | = Seureelfichiman— mems WerkshepOs ROt
' T
i & Query Settings %
ol ey bt # PROPERTIES
o 205 10008 ves .
+ APFLID STEPS
Saure a
+ LOAD SATTINGS
-
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Power Query features

Limit the data you bring into your model

*Keep you model to a reasonable size (< 1M records)
to prevent processing problems

*Bring in only what you need

| + | OESDATA2011 - Query Editor

Home Transform Add Column View
d’ﬁ D E!H /4 BX |-l Reinove Duplicates
& L& [HH HH EBH o

nove Errors

Apply & Refresh Choose Remove Remaove
Close < Columns Columns = m Top Rows ~
Query Reduce Columns % Keep Top Rows

ﬁ Keep Bottom Rows

A = OData.Feed( re.com;/Data.asl

==
By, Keep Range

E. ID  |~| AREA_NAME ~| AREA_TYPE [~ | NAICS_TITLE  [~| OWNERSH

1 1Us us Cross—industr\r Al Owner: V €St€Tn
2 2 US. us Cross-industry All Owners .
: i - arolina

avigator

111

Power Query features

 Filter on rows and columns
Maﬂunii:ymrm IE‘Semesler EYEEI (1] EAppliedlllis(erm

= Query Sel
2003-2004 2| Sort Ascending ! Q y
D200 Zl Sort Descending s 4 PROPERTIES
2003-2004 5 Name
2003-2004 5 WorkshopDat
2003-2004 ??\ 5 .
Description
2003-2004 Text Filters *
2003-2004 | — ‘ Does Not Equal...

{Select All) Begins With...
2003-2004

Ends With...
2003-2004
2003-2004

2003-2004
2003-2004 1., List may be incomplete. Load more |
\

2003-2004
2003-2004 5

Contains...

Dces Not Contain...
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Power Query features

» Consolidate multiple tables into one

B H SN o
FILE HOME IMSERT PAGE LAYOUT FORM

TA REVIEW VIEW POW

Qlbhx B BEZI
= e $H =
Online  From  From From  From Other  From Merge Append Merge
Search ~ Web  File~ Database~ Sources~ Table vierg
Get External Data Excel Data Select tables and matching
AL - ‘Coun
L ty Resident total population, 2{
A B C D E e TR
| county | ot por R - -
2 | Alamance 151,131 Alexander 37 198
3 | Alexander 37,198 Alleghany 11155
4 | Alleghany 11,155 r— 26 048
5 | Anson 26,948 27‘151
3 Achn 27 701 ’
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Power Query features

» Consolidate multiple tables into one

¢ In-line data transformations

is | B 'l % _12 Replace Values Data Type: Humber ~ [
El VP E Fill Down @ Use First Row As Headers
Split Group ; Insert
Collimn By [ Transform ~ 55 Unpivot call
Sort Transform

114
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Power Query features

» Consolidate multiple
tables into one

* In-line data
transformations

e All transformation steps
are listed, and reversible

115

4 APPLIED STEPS

Source
FirstRowAsHeader
ChangedType
SplitColumnDelimiter
ChangedTypel
RenamedColumns
ReorderedColumns
< RemovedColumns

W

=3

#
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Power Query features

e |nsert custom formula-based columns

| = | Table 0 - Query Editor 4%

B Home  Transform  Add Column  View
D Nnsert Index Column ( Merge Columns | ¥ (5
Fa]
L1 Quplicate Column S5 S Length E
Insert Custom Format
Column - BEParse~
General From Text

Insert Custom Column 5
ImeColumns(FirstRoy

Create @ new column in this table,
based on a custom formula.

S |+ | white + [%White \r| Other
5 1 ALAMANCE 108,213 86,584 21,629
‘:; 2 ALEXANDER 27,544 25,757 1,787
§ 3 ALLEGHANY 9,530 9,399 191
4 ANSON 23,474 12,270 11,204
5 ASHE 22,209 22,012 197
6 AVERY 14,867 14,656 211
7 BEAUFORT 42,283 28,998 13,285
& BERTIE 20,388 7,796 12,592
116

=

From Number

(Black
20,836
1,686

13,208
12,531

Trigonometry
% Rounding

Information

AsHeader,{{"of Total", "%White"}, {"of Other”, "%Black of Other"}})

Statistics Standard Scientific Date Time Duration

From Date & Time

| %Black of Other |~ | Indian | Asian) A

96.33 304
94 35 52
92 67 8
99.13 70
73.60 21
75.36 28
9942 pacl
9952 47

489
a5
6
27
31
4
48
14

W
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Power Query features

* Queries can be re-edited, merged and appended
as needed

FILE HOME ~ INSERT ~ PAGELAYOUT ~ FORMULAS  DATA  REVIEW
b B2 Duplicate [, =5
. [l Reference W A al s
shres| erge Append  Share
- X Delete

Data Manage Combine Share
Al - S || County
A B C D

1 Median Household Income [l Population |3
2 | Robeson, NC 29667 131708
3 | Stokes, NC 42689 47194
4 | caldwell, NC 37261 82162
5 | Graham, NC 28447 8702
6 | Richmond, NC 30439 46477
7 | Transylvania, NC 39408 32404
8 | Lenoir, NC 33625 59307
i+ Perquimans, NC 43041 13091
10 | Brunswick, NC 45806 101994
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Power Query — Example

« Connect to online faculty database
— Import active users from Digital Measures
— Merge with local data

— Export updated data to Digital Measures
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Power Query — Example

::: O 3 v ¥ | LastName ~ | Email
1 Millicent H Abel abel@email.wcu.edu
2 Yogita null Abichandani yabichandani@email.wcu.edu
3 Susan M Abram smabram@email.wcu.edu
4 ). P Acheson pacheson@email.wcu.edu
5 Michele null Acker-Hocevar ackerhocevar@email.wcu.edu
6 Warren |
7 Andrew | 7 FirstName =
8 Erin | [T ADMIN_DEP/COLLEGE [ MiddleName
9 Mark | [T ADMIN_DEP/DEP I LastName
10 Mary | [M @username (7 Email -]
mmniaald O EaemEAR 1 [T URL_USERNAME
[ FTE F—
[T username
] TENURE [ userld
[Tl #HRRANK P s =l
[T] #ACYear_Username_Key . B ! . ° F
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Power Query — Advanced

Power Query
Exercise 5.1
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Resources

* Rob Collie (http://powerpivotpro)

o Bill Jelen (http://mrexcel.com)

e Alberto Ferrari and Marco Russo
— Microsoft Excel 2013: Building Data Models with PowerPivot

e Chris Webb (http://cwebbbi.wordpress.com)

» Kasper de Jonge (http://www.powerpivotblog.nl)

e Purna Duggirala (http://www.chandoo.org/)
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Contact Information

Tim Metz, Assistant Vice Chancellor for Institutional Planning &
Effectiveness
tdmetz@wcu.edu

Alison Joseph, Business and Technology Applications Analyst
ajoseph@wcu.edu

Office of Institutional Planning and Effectiveness
oipe.wcu.edu, (828) 227-7239

With the help of David Onder, Elizabeth Snyder, Billy Hutchings, and Henson Sturgill
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