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A students
AMasterdéds Compr e
A Mountain location

A Residential and Distance

V estern
arolina



Why Pivot Tables

A Summarize large datasets

A Quickly add, remove, rearrange elements
A (Little to) No formula-writing

A Can be a basis for self-service data

A Can connect to a refreshable data source
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Limitations of Pivot Tables

A Connected to only 1 table

A Formatting not maintained

A Calculated fields need to be created for each Pivot
Table

ACanét count the way uni coamts i
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Displaying Data 1

Pivot Tables
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Connecting to Data

ﬂ'] _ 2] Connections
- Properties
From  From From From Other Existing Refresh o
1 Access Web  Text Sources Connections All Q Edit Links
i Get External Data Connections
| Al h g
A B C D E F
liy
2 Import Data 7| x|
3 Select how you want to view this data in your workbook,
14 1 Table
1s =
16 15 PivotChart
7 £~ Power View Report
g |:" () Only Create Connection
{g Where do you want to put the data?
] 0 ¥ Exicting worksheet:
17 i Mew worksheet
13 [T Add this data to the Data Model
14 Properties... vl oK I Cancel
13
1A
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Connecting to Data

Al - fe v
A | B C D [+]
1 | PivotTable Fields v X
— [
2
3 PivotTablel Choose fields to add to report: < -
4 To build a report, choose || Academic year -
5 | fields from the PivotTable || Acceptance status
6 Field List ] ACT - Composite
7 || Admittance status
8 || Admitted this term
L — ] Age
10| M==== || Applied this term
u| 82222 7 = ] Career level
12| 5T E || Citizenship
13 —— [ ] Class level
o _.-"' M1 o -
14 - I ]
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Displaying Data i Ppivot Tables

PivotTable Fields v

fﬁnsefieldstn add to report: E

|| Academic year ﬁ
[ ] Term

[ | Semester

[] Year

[]ID

[ | Applied this term
[ | Admitted this term /

Drag fields between areas below:

Y FILTERS Il COLUMMS

ROWS £ VALUES
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Displaying Data i Ppivot Tables

Drag fields between areas below:

(Y FILTERS "Y1 COLUMNS A

— <

= ROWS = VALUES
. N J
A | B Y C

l[ Semester _|Fa|| @J

2

3 i T 1D ) i -

4 ) i

5| |Aerospace Engineering 44 6o

8| Architecture 180 274

7| Biomedical Research 49 67

8 Ecosystem Health '8 56 72 estern
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Displaying Data i Ppivot Tables

Move to Beginning

Drag fields between areas below: Move to End Sum
Count
Y FILTERS T Moveto Report Filter Average
Max
- = Moveto Row Label )
Semester ove to Row Labels Min
Il Move te Column Labels Product
¥  Move to Values Count Numbers
StdDev
< Remove Field —___ StdDewp
= ROWS @ Value Field Settings... ) Var
Varp
Program name =
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Displaving Data 1 pivot Tables

= ROWS

College s
Department i
Program name v
A B C D E
1 Semester Fall ol
2
3 Cou Column Labels -
4 JRow Labels B 2004 2004-2005 5-2006 2007
=/College of Information Studies \ 150 191 182 \ 181
=Information Management 115 139 145
Information Management 115 139 14=
=ILibrary Science 35 43 3€
3s 43 a4 3€

9 @ience

11

( al olina



Displaying Data 1

Power PI
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Disp I aying Data i power Pivot
A Set-up
FILE HOME IMSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW DEVELOPER ASAP Utilities

e “ v = __
O EE Calibri -ln AN =2 - EewnpTed General -| =| By }
Paste ” B T U- T+ . .& - === & 3= Merge&CEnter - $ - 0 » 0 g0 Conditional Format as Cell
- B o ' " Formatting = Table~ Styles~
Clipboard Font Ma Alignment r Mumber ] Styles
Al - g
A B C D E F G H I ] K L !

A Installed with Excel 2013
A Downloadable add-in for Excel 2010
A Not available prior to Excel 2010
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Displaying Data i power Pivot

A The Power Pivot environment

IMNSERT PAGE LAYOUT FORMULAS DATA REVIEW

VIEW
E B[ Align Vertically @ @ {?

BB 4 -
Align Horizontall
C 4 Addto  Update Detect Settings
Data Model Al

Slicer Alignment Tables Relationships

DEVELOPER ASAP Utilities POWERPIVOT

Manage Open Power Pivot

Data Model
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Isplaying Data i power Pivot

Advanced

& b B

From From Data From Other  Existing Refy
Database -~ Service Sources  Connections

Get External Data

7 Data Type: 8l sertAtez H ¥ AutoSum

Format : Al SotZto A T |j| Create KFI
sh | PivotTable . cm o | o Clear Al Sort by Find
$ % > 76 4% | Ze ClearSomt  Filters Column

Paste

ER Copy
Clipboard

Formatting Sort and Filter Find Calculations
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Displaying Data i power Pivot

Table Import Wizard ed 4

A Import data —

The import operation might take several minutes to complete. To stop the import
operation, click the Stop Import button.

. 0 S Total: 1 Cancelled: 0
Table Import Wizard uccess Success: 1 Error: 0

Select Tables and Views Details:
Select the tables and views that you want | Woxic kem |'s e
0 WorkshaopData C Success. 35.288 rows tmn@

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

Select Related Tat-l@view & Filter | D

> R__l. I L [ I | == I

- |
- bt & i A A
AN 192 M
W U F" @ ,:;)ﬁ]
VA A AL AGA
4
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Displaying Data i power Pivot

A How the imported data look

I LALdLEITIG Y,

hdl

/7 cademicyear

2003-2004
2003-2004
2004-2005
2004-2005
2004-2005
2004-2005
2005-2006
2005-2006
2006-2007
2006-2007

Fall 2003 Fall
Spring ... Spring
Fall 2004 Fall
Spring... Spring
Spring ... Spring
Summ... Summer
Summ... Summer
Summ... Summer
Fall 2006 Fall

Fall 2006 Fall

BN Terra ﬂ semester B3 Year B3

2003

10584
10584
10518
10380
10518
10380
10380
10518

No
No
MNo
MNo
No
No
MNo
No

Applied this term B3| Admitted thisi>

Mo
Mo
No
Mo
Mo
No
Mo
Mo

1]

WorkshopData

>

Record: M A

1of 34918 3

]
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Displaying Data i power Pivot

A Bringing data into Excel

)

PivotTable

% New Worksheet

" Existing Worksheet
Location: |Sheetl'!SAS1 |¥

OK Cancel |
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Displaying Data i power Pivot

A PivotTable vs. Power Pivot PivotTable

Semester Fall PivotTable Fields v X
Ch fields to add t rt: 4 -
Count of ID Column LahelsE FESETIEIEE T ARE R TERe
Row Labels '~ | 2003-2004 2004-2005 2005-2006 [ — N\ -
= College of Information Studies 153 200 185 [] Acceptance status
=Information Management 116 155 140 [] ACT - Composite
Information Management 116 155 140 [] Admittance status
= Library Science 37 a5 a5 Admitted this term y
Semester Fall PivotTable Fields v X
~TACTIVE  ALL >
Count of ID Column Labels &3 —— _
Row Labels B 2003-2004 2004-2005 Choose fields to add to report: L * B
=ICollege of Information Studies 153 200 e WorkshopData -
=l Information Management 116 155 .
Information Management 116 155 ] Term
=ILibrary Science 37 45 7 Semactar v
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Displaying Data i power Pivot

A DAX
0 Data Analysis Expressions (DAX
0 Formula language for Power Pivot

d Usedto createCalculated ColumnsandCalculated
Fields

VK estern
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Displaying Data i power Pivot

A Calculated Columns
d Used to add an additional column to data table

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

d Column can be used in any area of the pivot
/T FILTERS Il COLUMMNS \

= ROWS Z VALUES

estern
- < V&Zgrolina

21



Displaving Data i power Pivot

A Adding a calculated column

Home ’

=g

Ef Delete

E Freeze
2 Width

Columns

Jx

Insert (Cal
Function Oy

Calculati

22

Add Column
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Displaying Data i power Pivot

A Adding a calculated column

X v fel=w]
F WEEK DAY

‘_l'_',.. YWEEK ML

T WorkshopData
WorkshopDatalAcademic vear]
WorkshopDatalAcceptance status]
WorkshopData[ACT - Composite]
WorkshopDatalAdmittance status]
WorkshopDatalAdmitted this term]
WaorkshopData[&ge]
WaorkshopDatal&pplied this term]

WorkshopData[Career level] -

23



Displaying Data i power Pivot

A Adding a calculated column

Je |=WorkshopData[SAT - Critical reading]+WorkshopData[SAT - Math]
CalculatedColumni iTl_m*l _

i CalculatedColumnl E | 55| Create Relationship...
330 _*"| Mavigate to Related Table
930 E® Copy
1260 I'_| Insert Column
940 Delete Columns
1260 <EI‘|E|I‘HE Cnlumn)
F  Freeze Columns

Unfreeze All Columns
Hide from Client Tools
=2 Column Width. ..
Fitter »

V\ estern
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Displaying Data i power Pivot

A Adding a calculated column to pivot table

Column Labels §3

2003-2004

Row Labels Rd Count of ID Average SAT Count ¢
-ICollege of Information Studies 153| 1062.592593
= Information Management 116 1081.188119
Information Management 116 1081.158119
=ILibrary Science 37 1007.352941
Library Science 37 1007.352%941
=ICollege of Journalism 67 1045.5
=/Journalism 67 1045.5
Journalism 67 1045.5
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Evaluation Contexts

ARow context

AFilter context

V\ estern
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Evaluation Contexts

ARow context

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

AFilter context

\) estern
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Row Context

ﬁ<@5hnpData[SﬁT Critical read@orkshapData[SﬂT Math]

mulative GPA m SAT - Critical reading ﬂ SAT - Math ﬂ SAT - Total EE

3.13500001144409 930
3.174993995231628 3.150000...
3.5369995%4057219 4.559999...

1.8289999961853 3.25
3.58999991416931 4.559999...
1.94500000095367 3.25

V\ estern
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Evaluation Contexts

ARow context

AFilter context
A The filters being applied by the pivot table

A Filters can be explicit or implicit

A Can add additional filters only with CALCULATE
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Filter Context

Semester @ el

Column Labels E3

2002-2004
Row Labels Rd Count of ID Average SAT Co
153 1062.592593
116 1081.138119

spe of Information Studies

formation Managemer

Information Management 116 1081.188119
=ILibrary Science 37 1007.352941
Library Science 37 1007.3525941

i malllanrs ~afF lrssres - | R, = A4MmAr r

30
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Displaying Data i power Pivot

A Calculated Fields
0 Used to add a calculated element

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

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

T FILTERS Il COLUMMNS

= ROWS Z VALUES

\X estern
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Displaving Data i power Pivot

A Adding a Calculated Field

H© - B @ -
HOME IMSERT PAGE LAYOUT F

S Align Vertically

IEIIEIJ!lllign Horizontally

Data Model (G8  New Calculated Field.. >t
_III% Manage Calculated Fields... £

B3

V\ estern
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Displaving Data T power Pivot

A Adding a Calculated Field

Calculated Field

Table name: orkshopDat;
Calculated field namet IDistinu:t Students| S
Description:

Formula: ‘ Check formula |

=DISTINCTCOUNT{WoarkshopData[lD]) >

\ 1.};~ Lestern
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Displaying Data i power Pivot
A Calculated Field in Power Pivot

" | 2004-2005 Fall 21
Sprin

Distinct Students: 5332

<

i

orkshopData |

=

L N L BT I ST}

Jx |Distinct Students:=DISTINCTCOUNT(WorkshopData[lD])

EIIEEI
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Displaying Data 1

Power Pivot

DAX

ALL, ALLEXCEPT, CALCULATE, DISTINCTCOUNT, DIVIDE, FILTER
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Displaying Data i power Pivot

A DISTINCTCOUNT

DISTINCTCOUNT( <column> )

d Counts unigue values in column

V\ estern
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Displaving Data i power Pivot

A Adding a Calculated Field

Column Labels §3

2003-2004
Row Labels B4 Count of ID Distinct Students ¢
=ICollege of Information Studies
=Information Management 116
Information Management 116
=ILibrary Science 37
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Displaying Data i Power Pivot: DAX CALCULATE
A CALCULATE

CALCULATE( expression, <filterl>, <filter2> )
0 Supercharged SUMIFS

0 Allows filtering (IFs) on any aggregate function
(1 magi ne OoOMAXI FS6, o0MEL

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

d Can also use || in filter on same colu
estern

arolina
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Displaving Data i power Pivot: DAX CALCULATE

@e Freshmen Distinct Students>

CALCULATE

[Distinct Students]>
WorkshopData [Class level | =0 FDa no,

WorkshopData [Is new student this term ] =0 Yé s

V\ estern
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Displaving Data i power Pivot: DAX CALCULATE

Column Labels ﬂ
2002-2004
Row Labels B4 Distinct Enrolled Students First-time Freshmen Distinct Studer®s  First-
=l Aerospace Engineering 44 10
='Freshman 12 10
MNo 2 10
Yes 10
=Sophomore 15 10
MNo 12 10
Yes 3 10
= Junior 9 10
Mo b 10

\) estern
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Displaying Data | Power Pivot: DAX ALL
A ALL

ALL( table or_column, <columnl> <c ol umn 2:

0 Returnsll the rows in a table, or all the values in a
column,removing anfilters that might have been
applied

v estern
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Displaying Data | Power Pivot: DAX ALL

All Distinct Enrolled Students

CALCULATE

[Distinct Enrolled Students

@WorkshopData [Class level] )

VK estern
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Displaying Data | Power Pivot: DAX ALL

2009-2010
B4 Distinct Enrolled St:dents  All Distinct Enrolled Students

- Aerospace Engineering 107 107

Freshman 18 107

Sophomore 13

Junior 37 107

senior 39 107
- Architecture C?E 276

Freshman 20 i
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Displaying Data | Power Pivot: DAX ALL

% of All Distinct Enrolled Students
DIVIDE ( [ Distinct Enrolled Students ],

[All  Distinct Enrolled Students] )

VK estern
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Displaying Data i power Pivot

A DIVIDE

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

doSafed di vi de

0 Can specify alternate result for divide by zero

V\ estern
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Displaying Data i power Pivot

B4 Distinct Enrolled Students % of All Distinct Enrolled Students Dist

=l Aerospace Engineering 107 100.00 %
Freshman 18 16.82 %
Sophomore 13 12.15 %
Junior 37 34.58 %
Senior 39 36.45 %
=l Architecture 276 100.00 %
Freshman 40 14.49 %
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Displaying Data i power Pivot: DAX FILTER
A FILTER

FILTER( TableToFilter, FilterExpression )

0 Returns a table filtered ByterExpression

VK estern
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Displaving Data i power Pivot: DAX CALCULATE

Above Average GPA Enrolled Undergraduates:=
CALCULATE(

[Distinct Enrolled Students 1,

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

)

FILTER (

V\ estern
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Displaying Data i power Pivot: DAX FILTER

Column Labels &4

20032-2004 2004-
Distinct Enrolled % Above Average GPA
B4 students Enrolled Undergraduates Disti

- College of Information Studies 152 42.11 %
=lInformation Management 116 44.83 %
Information Management 116 4483 %
=ILibrary Science 37 32.43 %
Library Science 37 32.43 %
- College of Journalism 6o 45.45 %%
=/Journalism 66 45.45 %
lanirmalicen AR AG AR B
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Displaying Data i power Pivot: DAX FILTER
A ALLEXCEPT

ALLEXCEPT( <table>, <col

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

VK estern
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Power Query
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Power Query

A Retrieve data from a variety of external sources

APull in external data from the Internet

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

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

ABring in only what you need

\X estern
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Power Query

A Consolidate multiple
tables into one

FILE HOME  INSERT  PAGE LAYOUT  FORMULAS  DATA  REVI yINDEVELOPER  ADD-INS P

Q e 5 la B & E = 4

Online  From  From From From From Other Recent From Show Work

Search Web  File= Database~ Azure~ Sources~ Sources~ | Table Pane Sett
Get External Data Excel Data Combine Warkbook Queries

V\ estern
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Power Query 1

A Consolidate multiple
tables into one

A In-line data
transformations

Advanced

| =R Home Transform Add Column

View

% || g;E Transpose Data Type: Decimal Mumber ~ m Fill -

L?E Reverse Rows 12 Replace Values

L
Group Use First Row
By  As Headers- :z Count Rows I, Replace Errors
Table Any Column
i

54

[l 1] &8 ssc
Split  Format abe
Cnlumnv - n.].:F'EFSE

Text Column

L';l: Pivot Column ﬁ!f Aggregate

Ej Unpivot Columns =

: [14] Merge Columns KG [+~ 3
¥y @@ 10

Statistics Standard Scientific

-

Mumber Column

\X

Av

0.

EE-

T Date
(%) Time
T\ Duration

Date & Time Column
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Power Query | Advanced

A Consolidate multiple
tables into one

A In-line data
transformations

A All transformation steps
are listed, and reversible

55

Query Settings

4 PROPERTIES
Mame
CIPElssuseTracker

All Properties

4 APPLIED STEPS

Source

Mavigation

Expand AssignedTo

Expand ReceivedBy

Expand CreatedBy

Expand ModifiedBy

Remaoved Columns

Renamed Columns
> Reordered Columns

% A oA R
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Power Query I Advanced
A Consolidate multiple

tables into one

A In-line data
transformations

A All transformation steps
are listed, and reversible

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

56

O GAER E S

From  From From From |From Other Recep

|jh From SharePoint List

@ Import data from a Microsoft SharePoint
site.
| g From OData Feed

. Importy
& Imp

1 D From Hadoop File (HDFS)
| '¢P Import data from a Hadoop Distributed
! File System.

From Active Directory
.‘.1'- Imnport data from Active Directory.

D From Microsoft Exchange
l Eﬂ Import data from Microsoft Exchange.

| From Facebook
n Import data from Facebook.

D From SAP BusinessObjects BI Universe

Import data from an SAP
BusinessObjects BI Universe,

. From Salesforce Objects
Import ohjects from Salesforce,

From Salesforce Reports
Import reports from Salesforce,

il [ty From ODBC . |
\) estern
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Power Query 1

A SharePoint Lists

57

Advanced

Microsoft SharePoint Lists

Type the URL for a SharePoint site,

URL
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A See all available

lists
A Expand a

particular list for

flelds

58

- RequestProjectMame

[ = T - - B I = R R R

m B

£l
]

Program FTE enrcliment

1st Generation

SCH and enrcliment data for department
Faculty counts by department
Enraliment by Major

Student directory

Listing of Deans List students
TRIO grant application

Data needed for Bond Application
Faculty stats for MCATE reporting
Disability Services Grant

Mims= Fme mrmmd mmeliearimem ca WATmlls Do oemrm

B~ Content MName

1 Table AccessRequests
ComposedLooks
IssueTracker

MicroFeed

WorkflowTasks

|E| RequestTypeValue |E| PriorityValue

Ad hoc
Ad hoc
Ad hoc
Ad hoc
Ad hoc
Ad hoc
Ad hoc
Ad hoc
Ad hoc
Ad hoc
Ad hoc

Ad b

MintexWaorkflowHistory
TeamlssueTrackerSettings

UserinformationList

Medium
Medium
Medium
Medium
Medium
Medium
Medium
High

High

Medium
High

L P R

[=| Res

|E| Folder [
https:/f
https:/f
https//
https:/f
httpsz//
https:/f
https:/f
httpsz//
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Power Query | Advanced

A Even get Active Directory names

T I it T

] RequestType ReceivedBy AssignedTo.Name

Priority CreatedBy Mo
-

4 PROPERTIES

Record Record Alizon Joseph ecord Record
i Mame
Record Record Alizon Joseph cord Record
CIPELzzusTracker

Record Record Alison Joseph R{cord Record uErEE
Record Record Alison Joseph Reford Record All Properties
Record Record Alizon Joseph Regord Record =|| 4 APPLIED STEPS
Record Record Alison Joseph Rgord Record

Source
Record Record Alison Joseph cord Record N

Mavigation
Record Record Alizon Joseph ecord Record > Expand AssignedTo
Record Record Alizon Joseph Record Record — Expand ReceivedBy
Record Record Billy Hutchings Record Record Fvrand CrastadPe
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Power Query | Advanced

A Connect to online faculty database
o Import active users from Digital Measures
0 Merge with local data
0 Export updated data to Digital Measures
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Power Quer

Millicent

Yogita

Susan

).

Michele

Warren

Andrew D

Erin E

Mark Richard

1
2
3
4
5
6
7
8
9

(e
o

Mary Elizabeth

61

| Advanced

null Abichandani
Abram
Acheson

null Acker-Hocevar
Acoose
Adams
Adams
Adams

Adams

abel@email.wcu.edu
yabichandani@email.wcu.edu
smabram@email.wcu.edu
pacheson@email.wcu.edu
ackerhocevar@email.wcu.edu
wacoose@email.wcu.edu
aadams@email.wcu.edu
eeadams@email.wcu.edu
markadams@email.wcu.edu

meadams@email.wcu.edu
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