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Outcomes for workshop

5/21/2014

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, and Power Map

have a roadmap for reproducing these concepts into

their own offices
\A estern
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Assumptions for workshop

« Familiarity with Excel

« Comfortable with basic functions (SUM, IF, etc.)

« Desire to connect to “dynamic” data

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 arefreshable data source

Limitations of Pivot Tables

« Connected to only 1 table

« Formatting not maintained

« Calculated fields need to be created for each Pivot
Table

< Can’t count the way universities usually want to count




Connecting to Data

Connecting to Data

5/21/2014

« Wide variety of data sources, including:
— Access
— SQL Server
— Text files (csv)
— XML
- OLEDB

— Etc.

Connecting to Data

« Connects to:
— Tables

— Queries




Connecting to Data
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Connecting to Data

* € Qnly Creste Connection
Where do you want to put the dats?
@ fsting worksheet

T Ade this data to the Data Modet

oo T
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Connecting to Data

AL - A v
1 PivotTable Fields %
§ Choose fields to add to report: & -
4| Tobuild a report, choose Academic year =
5 | fields from the PivotTable Acceptance status

6 Field List ACT - Composite

7 Admittance status

8 Admitted this term

] — Age
10| 2 Applied this term
ul| = Career level
12| = Citizenship
13 Class level =
14 T e
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Connecting to Data

External Data Connections

Exercise 1.1
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Connecting to Data

5/21/2014

Data is connected

Now What?

Displaying Data —
Pivot Tables

Displaying Data — pivot Tables

1. Getadatasource v
2. Insert a pivot table ¥

3. Populate pivot table grid




Displaying Data — pivot Tables

PivotTable Fields

oose fields to add to report:

Academic year
Term

Semester

Vear

D

Applied this term
Admitted this term

Drag Tields between aras below:

Y FILTERS Il COLUMNS

= ROwS Z VALUES

Displaying Data — pivot Tables

[estern
arolina

W\

5/21/2014

Drag fields between areas below:

= Rows E VALUES

L} B C
Semester _Fall T
2

Count of ID Column Labels B

Aerospace Engineering
Architecture
Biomedical Research
| Ecosystem Health

Row Labels anns anns 2ane anar

) 2003-2005 ST S
a4
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Displaying Data — pivot Tables
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Drag fields between areas below: Sum
Count
T FILTERS T Moveto Report Filter Average
Semester = Move to Row Labels m;x
Il Moveto Column Labels Product
Count Numbers
StdDev
X RemoveField StdDevp
= Rows i Value Field Sefting Var
Varp

Program name & Sum of ID
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Displaying Data — pivot Tables

ROWS
College 57
Department 57
-
B c ] 3
1 Semester Fall d
2
Column Labels -
2004 2004-2005 /400 006-2007
= College of Information Studies 150 19 182 181
= nformation Management 115 139 145
Information Management 115 139 145
= Library science 2 E
Library Science 35 a3 & 3€

Displaying Data — pivot Tables

Pivot Table Introduction
Exercise 2.1

Structure, Features, and Deficiencies of Pivot
Tables

Exercise 2.2

Displaying Data —




Displaying Data — power Pivot

* Set-up

Installed with Excel 2013

Downloadable add-in for Excel 2010
Not available prior to Excel 2010
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Displaying Data — power Pivot

5/21/2014

ER ASAPLnite:  POWER

* Right-click on ribbon
+ Customize the ribbon

« Select Developer

Customize the Rigbon: ©

Mein Tabs -

¥ Tabe
& @ Heme

™ Tert

= 7 Page Layeut
= ¥ Formulas

5 ¥ Data

= 7 Review

"
< P Decp )

= [ POWER VIEW

5 7 DESIGN =
i) 7 TEXT
= ¥ LavouT -
0 ¥ POWER QUERY

& @ SEARCH

0 ¥ POWERFIVOT

= ¥ Background Removal
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Displaying Data — power Pivot

SELAYOUT FORMULAS DATA REVIEW VIE\-\.'@JELOPER

= :Z| Properties Map Propertie
ﬁ? P i (] Prop P Prof
=it & View Code 2 Expansion Pac
Add-Ifs Insett Desig Source
© Mode [2]RunDialog Refresh Data

Controls

XML
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Displaying Data — power Pivot

IF]

Aga-Ing svanavie: _ Lo ]
=
=

I Microsaft Powes Mag Preview or Excel

[ Microsont Power Query o1 Exce ——
: ]
Location: il
Load Benavior Laad at Statup
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Displaying Data — power Pivot
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* The Power Pivot environment

Manage Open Power Pivot

Data Model
\«\ [estern
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Displaying Data — power Pivot

* The Power Pivot environment

e "n i
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- y
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Displaying Data — power Pivot

* Import data

214

Comnect i a Microsoh focess Dutabose
Ener fhe irformation raqured fo connect i the Missusafl Access database.

Dasbose mame: [ ot Witoroo o o o

JRRIEIN QT X == é_‘
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Displaying Data — power Pivot
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* Import data

sl ofthe dsta from tables or views thet o specify. or you cn

You can sither impert
wrie s query useg SQL the specifes the dets ko mpert

7 Seiect o 8 st oftables and views 1 choose the e 1o par

© Vit 8 quary thatwil specty S data 3o imgrt
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Displaying Data — power Pivot

1ot import et x
* Import data .

T impoe meaton it b sevacs e o comsbee, To it gt
cparncn, Chek e S et b

Tas 1 Carcsied 0
Table Import wizard |° Success Swcesl  Enrd

Select Tables and Views Datis

Select the tables and views that you want Wiork bem. . mmaze
=

Database: WiDatalWorkshopData.accdb

Tables and Views

| Source Table

b

L
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Displaying Data — power Pivot

* How the imported data look

e o

G csdemicyon NLLDW:IE or O Yeur ©)0 0] m 0 ithisr ]
2009 2008 Fall 2000 Fall 2001 [10584 No

Speing... Spring 2004 10584 No
Fall 2004 Fall 2004 [10818 No
Spring... Spring 2005 [10380 No
Spring... Spring 2005 [10318 No
Summ... Summer 2005 [10380 No
summ... Summer 2005 [10380 No
Summ,.,  Summer 2005 |10518 No
Fall 2006 Fall 2000 [10076 No
Fall 2006 Fall 2000 Ji0178 Mo
R

§zzzzzzzezh

NGLI B

:

Tecod W+ UM+
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Displaying Data — power Pivot
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* Bringing data into Excel

PivotTable

=TT x|

&

" uisting Worksnest
e [FE W
s

V\ estern
arolina

Displaying Data — power Pivot

» PivotTable vs. Power Pivot PivotTable

Semester Fall £
Count ot 1D Cobumn Labels -
- 20032008
College of Information studies
Information Management
Information Mansgement
“Library Science.

‘Semester Fall £ PivotTable Fields i
| Count of ID Column Labels B
Row Lsbels [ 20032001

~ College of Information Studies
Information Management
Information Management
= Library Science

\/\ estern
- arolina
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Displaying Data — power Pivot

Power Pivot Introduction

Exercise 3.1

Displaying Data — power Pivot

5/21/2014

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

— Used to create Calculated Columns and Calculated
Fields

Displaying Data — power Pivot

» 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

T ALTERS

W COLUMIG

13
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Displaying Data — power Pivot

* Adding a calculated column

H- ’
7% Delet:
elete fx

X Freeze
£ Insert  Cal .
Width Function Of |Add Column
Columns Calculati

Displaying Data — power Pivot

* Adding a calculated column

R v S|
2]
(fe) WEEKNUR
T WorkshopData

) WorkshopDatal Academic year]

) WorkshopDatalACT - Camposite]

| WorkshopData[ Admittance status]
| WorkshopDatal Admitted this term]
) workshopDatalage]

) WorkshopDatal applied this term]

) WorkshopDatal Career level]

t

| workshopDatal Acceptance status]
t
t

Displaying Data — power Pivot

» Adding a calculated column

Je ‘:Wcrkshopﬂata[SAT- Critical reading]+WorkshopData[SAT - Math]

Caiutatedcotumn -1 ac - | I

| Navigateto
By Copy
[ Inset Column
% Delete Columns

Rename Column

Bl Freeze Columns

Urfreez e
Hide from Gient Tools
Column Width

Fiter >

Description.

14
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Displaying Data — power Pivot

* Adding a calculated column to pivot table

‘Column Labels -

2003-2004 2004-2(

Row Labels B countof D Average SAT Count d
= college of ion Studies 1062.592593
= Information Management 116 1081.188119
Infarmation Management 116 1081.188119
=/Library Science 37 1007.352941
Library Science 37 1007.352941
= College of Journalism 67 1045.5
= Journalism 67 1045.5
Journalism 67 1045.5

\/\ estern
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Evaluation Contexts

* Row context

* Filter context

V\ estern
arolina

Evaluation Contexts

* Row context

« The one row being evaluated

+ Automatic for calculated columns

« Can be created in other ways as well (SUMX, AVERAGEX, etc.)

* Filter context

\/\ estern
arolina
.

15



Row Context

£ QWo T - Critical reading] 5 DatalSAT - Math]
mulative GPa B[ Hs G SAT - Critical reading &| saT- math £ | SRS B Ad]
. 540 350 30

3.13800001144409  3.150000... 3

3.17499995231628  3.150000... 540 390 930

2.53699994087219  4.559999... 520 740 1260
1 3.25 =IO 0

3.58999991416931  4.559999... i 7A0 250

1.54300000095367 3.25 510 430 940

v estern
arolina

Evaluation Contexts

5/21/2014

* 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

V\ estern
arolina

Filter Context

Semester Es

Column Labels -

2003-2004
Row Labels n Count of ID Average SAT Col

=ICollege of Information Studie 153 1062.592593

116 1081188119

Information Management 116 1081.188119
=ILibrary Science 37 1007.352941
Library Science 37 1007.352541
Al A€ Hmern P v anar -

v estern
- arolina
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Displaying Data — power Pivot

DAX & Calculated Columns Introduction
Exercise 3.2

Displaying Data — power Pivot

5/21/2014

+ 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

Displaying Data — power Pivot

* Adding a Calculated Field

E & -
HOME INSERT PAGE LAYOUT F

2/ Align Vertically

55 Align Horizontally

Manage

Data Model

B3

17



Displaying Data — power Pivot

* Adding a Calculated Field

Table name:

Calculated field name’ | Distinct Students|

Description:

Formula: ﬁrl Check formula

=DISTINCTCOUNT (Workshop Data(ID])

Displaying Data — power Pivot

5/21/2014

* DISTINCTCOUNT

DISTINCTCOUNT( <column>)

— Counts unique values in column

Displaying Data — power Pivot

* Adding a Calculated Field

Table name: WorkshopData

Calculated field name: [Distinct Studertsl
Description: li
Formula: il Check formula

=DISTINCTCOUNT (Workshop Data(ID])

18



Displaying Data — power Pivot

* Adding a Calculated Field

Column Labelsn

2003-2004
B count of ID Distinct Students ¢
=l College of Information Studies 15:
= Information Management 116!
Information Management 116
=Library Science 37

v estern
arolina

Displaying Data — power Pivot

5/21/2014

» Calculated Field in Power Pivot

WorkshopData

f« |Distinct Students:=DISTINCTCOUNT(WaorkshopData[ID])

[G7erm B[semester @]veor B]10 B seseamztor]

ester
- V\Elsun

rolina

Displaying Data — power Pivot

DAX & Calculated Fields Introduction
Exercise 3.3

v estern
arolina
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Displaying Data —
Power Pivot

DAX
CALCULATE, ALL, FILTER

Displaying Data — power Pivot: DAX CALCULATE

5/21/2014

* CALCULATE

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

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

— Operators for filters: =, <, >, <=,>= <>
— Can also use | | in filter on same column

50

Displaying Data — power Pivot: DAX CALCULATE

First-time Freshmen Distinct Students:

CALCULATE

[Distinct Students],

|

Workshopbata[Class Tevel]=“Freshman”,

workshopbata[Is new student this term]="“Yes”

20
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Displaying Data — power Pivot: DAX CALCULATE

Column Labels [-]
2003-2004

B pistinct Enrolled Students_First-time Freshmen Distinct Studepts _First-
-/ Aerospace Engineering
=Freshman 12
No 2
Yes
=sophomore 5
No 12
Yes 3
=lJunior 9
No &

\/\ estern
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Displaying Data — power Pivot: DAX CALCULATE

DAX - CALCULATE
Exercise 3.4

V\ estern
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Displaying Data — power Pivot: DAX ALL
e ALL

ALL( table_or_column, <column1>, <column2>,

)

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

applied

\/\éﬁlvrn

arolina
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Displaying Data — power Pivot: DAX ALL

A1l Distinct Enrolled Students:=

CALCULATE(

[Distinct Enrolled Students],

ALL( wWorkshopData[Class Tevel]

)

\/\ [estern
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Displaying Data — power Pivot: DAX ALL

5/21/2014

2009-2010

n Distinct Enrolled St:ients All Distinct Enrolled Students
= Aerospace Engineering

Freshman
Sophomore
Junior
Senior

9 07
Freshman £ 275

V\ [estern
o
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Displaying Data — power Pivot: DAX ALL

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

[AT11 Distinct Enrolled Students] )

\/\ [estern
o
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Displaying Data — power Pivot

* DIVIDE

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

— “Safe” divide

— Can specify alternate result for divide by zero

?Uu-,lun

Clmlml

Displaying Data — power Pivot

5/21/2014

2009-2010 201

Row Labels [ Distinct Enrolled students % of All Distinct Enrolled students _Dist}

= Aerospace Engineering 107 100.00 %
Freshman 18 16.82%
Sophomare 13 12.15%
Junior 37 3458%
senior 33 36.45 %

= Architecture 276 100.00 %
Freshman 40 14.49%

\7\ [estern
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Displaying Data — power Pivot: DAX ALL

DAX - ALL
Exercise 3.5

?Uu-,lun

Cll(l ina
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Displaying Data — power Pivot: DAX FILTER

* FILTER

FILTER( TableToFilter, FilterExpression )

— Returns a table filtered by FilterExpression

A Jestern
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Displaying Data — power Pivot: DAX CALCULATE

5/21/2014

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

FILTER(

workshopbData,

—_—  —
workshopData[Institutional cumulative GPA] >
[Average GPA Enrolled Undergraduates

V\estern
arolina
n

Displaying Data — power Pivot: DAX CALCULATE

|B Distinct Enrolled Students Average GPA Enrolled Unziergraduates 1
~ICollege of Information Studies 152

= Information Management 116
Information Management 116
S Library science

2.922505829
2.922505829
2.922505829

37 2922505829
Library Science 37 2.922505829
= college of Journalism 6
=Journalism 66
\Rﬁsnwn
arolina
”
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Displaying Data — power Pivot: DAX FILTER

Column Labels

2003-2004 2004,
Distinct Enrolled % Above Average GPA
H students Enrolled Undergraduates  Disti

= College of Information Studies 152 211%
= Information Management 116 44.83%
Information Management 116 44.83%
=/ Library Science 37 32.43%
Library Science 37 32.43%
~'College of Journalism 66 45.45%
=/ Journalism 66 45.45%
lanrnslicm RA AS NS0

\/\ estern
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Displaying Data — power Pivot: DAX FILTER

5/21/2014

e ALLEXCEPT

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

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

V\ estern
arolina

Displaying Data — power Pivot: DAX FILTER

=CALCULATE(

AVERAGE ( WorkshopData[Institutional cumulative GPA] ),

LLEXCEPT( Workshopbata, workshopData[Semester]

workshopData[Career level]="uUndergraduate",

workshopData[Enrolled this term]="yves"

\/\ estern
- arolina
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Displaying Data — power Pivot: DAX FILTER

DAX - FILTER
Exercise 3.6

Displaying Data —
Power Map &
Power View

Displaying Data — power Map and Power View

* 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

5/21/2014
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Displaying Data — power Map and Power View

Launch Power Map *

= B & 4
(<]

Sparklines Filters Hyperink  Tex

RO A sunch Power Msp

F) HewTor

Displayinq Data — power Map and Power View

Displaying Data — power Map and Power View

27



Displaying Data — power Map and Power View

GEOGRAPHY
Map by Residence - county (County)

TYPE

/
(A) Column
—~ HEIGHT
o >)
- -
-~
(v)

\,\ [estern
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Displayinq Data — power Map and Power View

5/21/2014

3 ] Q
- Q|:
-
I .3 \,\{N“_\l”
C);lltﬂlﬂl

Displaying Data — power Map and Power View

\,\ Jestern
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Displaying Data — power Map and Power View

GEOGRAPHY

Map by Residence - county (County)

4 WorkshopDuta

\R Jestern
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Displayinq Data — power Map and Power View

5/21/2014

T Em o x

\«\ [estern

C[lmlin:l

Displaying Data — power Map and Power View

\R Jestern
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Displaying Data — power Map and Power View

Power Map
Exercise 4.1

Displayinq Data — power Map and Power View

5/21/2014

« Power View
— Dashboard builder
— Allows synchronized filtering

— Bring together tables, graphs, maps

Displaying Data — power Map and Power View

30



Displaying Data — power Map and Power View

5/21/2014

Power View Fields x
ACTIVE ALL

4[T WorkshopData

[[] Academic year
D Acceptance status
D} ACT - Compasite
[[] Admittance status
[[] Admitted this term
[(]% Age

Applied this term

Career level

J00

Citizenship

Displayinq Data — power Map and Power View

Power View Fields
ACTIVE ALL

Residence - county
[ Institutional cumulative GPA
[ 15 new student this term

Alamance

Alexander Is transfer student
Program code

O
O
[] Program name
0
=

Race or ethnicity

Alleghany
Anson
Ashe

Avery
Beaufort
Bertie

[]% SAT- Critical reading
715 SAT-Math

Displaying Data — power Map and Power View

b -
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Displaying Data — power Map and Power View

LONGITUDE ro

ERTICAL MULTIPLES

Displayinq Data — power Map and Power View

5/21/2014

Displaying Data — power Map and Power View

Drag fields between areas below:
TILE BY

= sze
# Count of ID
LOCATIONS

@ Residence - county

LONGITUDE LATITUDE

HORIZONTAL MULTIPLES

32



Displaying Data — power Map and Power View

5/21/2014

v Commous v
Baltimore ]
Robia Washiagtom * ® remale
A ® Male
K . )
shville sy g
Kiorvlige" 8 o
ol oyt
® Civer
e TN
5 v
savannah
.
hassee , Jacksonville

Displayinq Data — power Map and Power View

Program cox

College of Information Studies 1,301 Orag feids bet
College of Journalism 516 TREE
College of Veterinary Medicine 3,061 o

Na college 2150 Colege
School of Architecture 1783 Count of ID
School of Engineering 658

Total 5,332

Displaying Data — power Map and Power View
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Displaying Data — power Map and Power View

© femsle
Yo
s ® Male

o Count of

College of Information Studies 154

College of Journalism E)
Coliege of Veterinary Medicine 611
No college 35
School of Architecture 181
School of Engineering 91
Total 1100

Displayinq Data — power Map and Power View

® Female
Leangton
1 ® Vale

por y

T o, Chadiotie iow
! Fayencate

s

101

Displaying Data — power Map and Power View

Power View
Exercise 4.2

102



Power Query —
Advanced

\,\ [estern
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Power Query — Advanced

5/21/2014

» Retrieve data from a variety of external sources
* Pull in external data from the Internet

* Limit the data you bring into your model (filter
on rows and columns)

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

 Bring in only what you need

\,«\ [estern
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Power Query — Advanced

« Consolidate multiple
tables into one

i =] B @ s
FILE HOME  INSERT  PAGELAYOUT  FORMI

QRO L B

Online  From From  From  From Other  From
Search  Web File- Database~ Sources~  Table

Merge

Get External Data Excel Data Select tables and matching
AL - f || *coun
* Rl Resident total population, 2(
L 0 < o County Tot. pop
8| county R Tot pop B4 Alamance 151,151
2 | Alamance 151,131 e
3 | Alexander 37,198 T
4 | Alleghany 11,155 — 25008
5 | Anson 26,348
= aow 27201 == 27281

\,\ [estern

d;llt1||1111
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Power Query — Advanced

+ Consolidate multiple
tables into one

¢ In-line data
transformations

s | 8l % 15 Replace Values Data Type: Number - [
El m Fill Down ﬁ Use First Row As Headers
Split Group Insert
Column - By A Transform - % Unpivat ol
Sart Transform
\?\ [estern
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Power Query — Advanced

5/21/2014

+ Consolidate multiple

tables into one B
4 APPLIED STEPS

* In-line data

Source &
transformations FirstRowAsHeader
. ChangedType
» All transformation steps SitCoumnDeimiter 4

are listed, and reversible ChangedTypel
RenamedColumns
ReorderedCelumns
X RemovedColumns

[estern
arolina

\7\

Power Query — Advanced

+ Consolidate multiple
tables into one

dows Azuse HDIrmmght

* In-line data
transformations

From Windows Azure Blob Storage

From Windows Arure Table Storage
+ All transformation steps g
are listed, and reversible

ve Disectory

« Access to sources of
data not readily
available to Power Pivot

rosoft Exchange

\?\ [estern

arolina
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Power Query — Advanced

« Facebook pages and groups

o H [N

WOME  meET  paceLavouT

POWERPNGT  Team

q
.
B

\,\ [estern
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Power Query — Advanced

« Drill down for
additional data
fields in facebook
records

Availability of data
fields depends on
your personal
status with the
group/page, and
facebook data
fields completed
and available

Power Query — Advanced

* Employment data

\,\ Jestern
Cﬂu olina
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Power Query — Advanced

5/21/2014

« Connect to online faculty database

— Import active users from Digital Measures

— Merge with local data

— Export updated data to Digital Measures

\/\ estern
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Power Query — Advanced

L]

- FirstName
Millicent
Yogita
Susan
)

Michele
Warren
Andrew

Erin

P R I M SR

Mark

8

Mary

~ | MiddieName. | LastName
H Avel
null Abichandani
™M Abram
3 Acheson

null Acker-Hocevar

[T ADMIN_DEP/COLLEGE
[Tl ADMIN_DEP/DEP

[M @username

[T AC_YEAR

[ FTE
[T TENURE
[T #HRRANK

#ACYear_Username_Key

~ | Email
abel@email weu.edu
yabichandani@email.weu.edy
smabram@email weu.edy
pacheson@email.weu.edu
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4 PROPERTIES

Does Not Equal

Contains.

Does Not Contain...
2003-2004
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Power Query
Exercise 5.1
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Resources
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* Rob Collie (http://[powerpivotpro)

Bill Jelen (http://mrexcel.com)

« Alberto Ferrari and Marco Russo

.

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

« Kasper de Jonge (http://www.powerpivotblog.nl)
« Purna Duggirala (http://www.chandoo.org/)
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David Onder, Director of Assessment

Alison Joseph, Business and Technology Applications Analyst

Office of Institutional Planning and Effectiveness

With the help of Tim Metz, Elizabeth Snyder, Billy Hutchings, and Henson Sturgil
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