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Data "Explosion”
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What is Visual Analytics Good For?

*Spotting Trends
*ldentifying Patterns
*Detecting Anomalies

*Inferring Reasons



What is the Correct Visualization?
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Information Visualization vs. Visual Analytics

* Information Visualization * Visual Analytics
—1980’s —~ 18 years ago
—Visual-information seeking mantra (Shneiderman, 1996): —Visual Analytics mantra (Keim, 2005):
* Overview first, * Analyze First —
* zoom and filter, * Show the Important - Zoom,
* then details-on-demand * Filter and

* Analyze Further - Details on Demand

Visual analytics is an integrated approach combining
visualization, human factors and data analysis (Keim, 2005)




Visual Analytics System
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Figure 1.2 The visualization process.

Ware, C. (2013). Information visualization: perception for design (Third ed.): Elsevier.



Visual Search: Symbols: Preattentive Processing: Examples

Orientation Curved/straight _ Shape
AN ((((l( ( .‘.'_:..
R (C((<( 000’
Shape Size Color
] ] 2% ®%e® || 0% et
| r ..:.... ¥ .':..
P o o7 ° S I5d
Light/dark Enclosure

Addition

Juncture (not pre-att)

o P B
g ey
i

f"——l/’r

Figure 5.11 Most of the preattentive examples given here can be accounted for by

the processing characteristics of neurons in the primary visual cortex.

Ware, C. (2013). Information visualization: perception for design (Third ed.): Elsevier.



Stroop Effect

RED GREEN BLUE BLACK GREEN PURPLE BLUE BLACK
ORANGE GREEN RED GREEN BLUE BLACK GREEN

PURPLE BLUE BLACK ORANGE BLACK GREEN RED

GREEN RED YELLOW PURPLE RED BLACK BLUE BLACK
GREEN ORANGE BLUE RED YELLOW RED BLACK
YELLOW GREEN ORANGE ELACK GREEN RED GREEN

Figure 11.6 As quickly as you can, try to name the colors in the set of words at the top,
and then try to name the colors in the set of words below. Even though they are asked to
ignore the meaning of the words, people are slowed down by the mismatch in the second
set. This is referred to as the Stroop effect, which shows that some processing is
automatic.

Ware, C. (2013). Information visualization: perception for design (Third ed.): Elsevier.



Visual Search: Representing Quantity

[G5.16] When designing a set of glyphs to represent quantity, mapping to any of the
following glyph attributes will be effective: size, lightness (on a dark background),
darkness (on a light background), vividness (higher saturation) of color, or vertical

position in the display.

USA federal agricultural subsidies for meat versus vegetables

Meat

Vegetables

/

Figure 5.24 The same information is shown using length, area, and volume. Research
shows that the quantities shown in the volume display on the right will be mostly judged
according to the relative area of the images, not according to volume, resulting in large

errors.

Vegetables

\Vegetables

Ware, C. (2013). Information visualization: perception for design (Third ed.): Elsevier.



Example #0: Time Use Survey: US 2008

How Different Groups Spend Their Day

The American Time Use Survey asks thousands of American residents to recall every minute of a day. Here is how people over age 15 spent their time in
2008. Related article

Everyone
Sleeping, eating, working and watching television take up about two-thirds | Everyons || Emplayed Whits Age 1524 H.5: grads No childran
of the average day. Men Unamployed Elgck Age 2564 Bachslars Cne child

Woman Notin [ab... Hispanic Age 65+ Advanced Two+ children

Household activities

TV and movies

http://www.nytimes.com/interactive/2009/07/31/business/20080801-metrics-graphic.htm|? r=0
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Example #1: Index Chart

Time-Series Data: Figure 1a. Index chart of selected technology stocks, 2000-2010.
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Source: Yahoo! Finance; http://hci.stanford.edu/jheer/files/zoo/ex/time/index-chart.html

http://homes.cs.washington.edu/~jheer//files/zoo/ex/time/index-chart.html 1




Example #2: Stacked Graph

Time-Series Data: Figure 1b. Stacked graph of unemployed U.S. workers by industry, 2000-2010.

Agriculture

Business services

Construction

Education and Health

Finance
Government
Information

Leisure and hospitality

Manufacturing

Mining and Extraction
Other

- Self-employed
Transportation and Utilities

Wholesale and Retail Trade

1 1 1 1 1 1 1 1 1 1 1
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

Source: U.S. Bureau of Lahor Statistics; http://hei.stanford.edu/jheer/files/zoo/ex/time/stack.html

http://homes.cs.washington.edu/~jheer//files/zoo/ex/time/stack.html 12




Example #3: Small Multiples

Time-Series Data: Figure 1c. Small multiples of unemployed U.S. workers, nhormalized by industry, 2000-2010.
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Source: U.S. Bureau of Labor Statistics: http://hci.stanford.edu/jheer/files/zoo/ex/time/multiples.html

http://homes.cs.washington.edu/~jheer//files/zoo/ex/time/multiples.html B




Example #4: Horizon Graph

Time-Series Data: Figure 1d. Horizon graphs of U.S. unemployment rate, 2000-2010.

itk

Source: U.S. Bureau of Labor Statistics; http://hci.stanford.edu/jheer/files/zoo/ex/time/horizon.html

http://homes.cs.washington.edu/~jheer//files/zoo/ex/time/horizon.html 14




Example #5: Stem-and-Leaf Plot

Statistical Distributions: Figure 2a. Stem-and-leaf plot of Mechanical Turk participation rates.
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Source: Stanford Visualization Group; http://hci.stanford.edu/jheer/files/zoo/ex/stats/stem-and-leaf.html

http://homes.cs.washington.edu/~jheer//files/zoo/ex/stats/stem-and-leaf.html 15




Example #6: Q-Q Plot

Statistical Distributions: Figure 2b. Q-Q plots of Mechanical Turk participation rates.

100% - i J

50% - g .|

0% 4 4 0 .

0% 50% 100% 0% 50% 100% 0% 50%  100%
Uniform Distribution Gaussian Distribution Fitted Mixture of 3 Gaussians

Turker Task Group Completion %

Source: Stanford Visualization Group; http://hci.stanford.edu/jheer/files/zoo/ex/stats/qgplot.html

http://homes.cs.washington.edu/~jheer//files/zoo/ex/stats/qqplot.html
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Example #7: Scatter Plot

Statistical Distributions: Figure 2c. Scatter plot matrix of automobile data.
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Source: GGobi; http://hci.stanford.edu/jheer/files/zoo/ex/stats/splom.html

http://homes.cs.washington.edu/~jheer//files/zo0/ex/stats/splom.html
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Example #8: Parallel Coordinates

cylinders displacement weight horsepower acceleration

8 455 cubic inch

mpg
5140 lbs 230 hp 25 (0 to B0mph) 47 miles/gallon 82

3 68 cubic inch 1613 lbs 46 hp 8 (0 to 60mph) 9 miles/gallon 70

Source: GGobi; http://hci.stanford.edu/jheer/files/zoo/ex/stats/parallel.html

http://homes.cs.washington.edu/~jheer//files/zoo/ex/stats/parallel.html 1




Example #09: Flow Map
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Napoleon’s Russian Campaign Dumb it Down for the Executive Summary? Full size (313 x 254; 3.8K)

Sadly, there are always people who want to dumb things down for an executive
summary. Seth Godin's Principle: “Make a Point in Two Seconds for Lazy People” is
wwed | Quoted on this blog post from ExcelCharts.com by Jorge Camoes on January 21,
Died B 2008. Godin says:

98%

This is one of the worse graphs ever made. He [Tufte]'s very happy because it ———d
shows five different pieces of information on three axis and if you study it for

T

fifteen minutes it really is worth a thousand words. I don't think that's what e
i Fn graphs are for. I think they try to make a point in two seconds for people who
are too lazy to read the forty words underneath. lye

— e

The pie chart by Godin might be just *one* executive summary, but any executives
i who relied on it would be ill-served, if they had to use it for decision making. Hey s
M -- Napoleon, you shouldn't have done that! Duh? Why not? what went wrong? what
e wi .
could you have done differently?

http://www.datavis.ca/gallery/re-minard.php




Example #10: Choropleth Map

Figure 3b. Choropleth map of obesity in the U.S., 2008.

W22 - 35%
W20 - 32%
W 25 - 29%
23 - 26%

20 - 23%
17 - 20%
W14 - 17%

Source: National Center for Chronic Disease Prevention and Health Promotion; http://hcistanford.edu/jheer/files/zoo/ex/maps/choropleth.html

http://homes.cs.washington.edu/~jheer//files/zoo/ex/maps/choropleth.html
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Example #11: Graduated Symbol Map

Maps: Figure 3c. Graduated symbol map of obesity in the U.S., 2008.

@ Normal
Overweight
@® Obese

Source: National Center for Chronic Disease Prevention and Health Promotion; http://hci.stanford.edu/jheer/files/zoo/ex/maps/symbol.html

http://homes.cs.washington.edu/~jheer//files/z00/ex/maps/symbol.html
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Example #12: Dorling Cartogram

: Figure 3d. Dorling cartogram of obesity in the U.S., 2008.

W 32-35%
W20 - 32% 10M
W26 -29%
[123-26% 5M
20 - 23%
17 -20% 10'\[’]'
W14-17% iy

Source: National Center for Chronic Disease Prevention and Health Promotion; http://hci.stanford.edu/jheer/files/zoo/ex/maps/cartogram.html

http://homes.cs.washington.edu/~jheer//files/zoo/ex/maps/cartogram.html 2




Example #12b: Dorling Cartogram: Summer Olympics Medals Tally

o, P T, uu

A Map of Olympic Medals

Circles are sized by the number of medals that countries won in summer Olympic Games. Use the slider to view past Olympics, or click on a country to
display a list of its medal winners.

Looking for the medals from Vancouver? View our Map of Winter Olympic Medals.

GEOGRAPHIC VIEW  BY RANKING
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https://archive.nytimes.com/www.nytimes.com/interactive/2008/08/04/sports/olympics/20080804 MEDALCOUNT MAP.html? r=
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Radial Tree Map

Example #13
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Example #14: Cartesian Tree Map

Datasprite
Datal ist
ta

0!
oo

SN
S0 30
o hedte

M e

S

. R
tatfes
‘antile,

Quant;

5 2
~ & _ % #5; F
28
o 20% 3 % 8 2. 388 £
2 38328 T 2P53 P22 9 o &
9 5 529%% 2 2328 230 @ .5 £
% % %3398 o J8rc 82F. P88 & &
o % %033%2% 333388 2558 5§§@§ s ¢
25383 & § Q)
2 2623280t hon ESe 8§55 @ g%
>, Bz, 78%e2TerEhe2222 SEsg 0PS 2 S
<, Z AR et e222E55s 89 20ZLs & G
P33 %% RGeS S922E 5685 £Ex55 § o853
S04 TR TELRUTIS0BECESS Z978 SESSE & oSS
PO A 558 § S8
Wapp 5 5528
@ %"‘dz%

cluster @ ’

7
aé,?
O £

§ g

@rere'®
{aanVCE
ravityForce
[SodyForce
= article
S s

pring
BringForce

Hare (.
£ / ggg'egateExpressmn
A ;ggme«ic

ina
S Dress
Ompa,[»sﬂofn%son

S5
alemap

Lineai
ISc:

dial.html

ford,

http://homes.cs.washington.edu/~jheer//files/zoo/ex/hierarchies/cluster-radial.html

25



Oflare

() analytics
@ cluster
@ graph
@ optimization

@ animate

@ data
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@ flex

O physics
O DragForce
O GravityForce
O IForce
) NBodyFarce
@ Particle
 Simulation
@ Spring
© SpringForce

@ query

@scale

@ util

Qvis
© Visualization

@ axis

Hierarchies: Figure 4c. Indented tree layout of the Flare package hierarchy.
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Example #15: Indented Tree Map
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O layout
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{ BundledEdgeRouter
@ CircleLayout
© CirclePackingLayout
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© IcicleTreelLayout
O IndentedTreelLayout

http://hci.stanford.edu/jheer/files/zoo/ex/hierarchies/indent.html
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http://homes.cs.washington.edu/~jheer//files/zoo/ex/hierarchies/indent.html




Example #16: Icicle Tree Map

Figure 4d. Icicle tree layout of the Flare package hierarchy.

http://hci.stanford.edu/jheer/files/zoo/ex/hierarchies/icicle.html

http://homes.cs.washington.edu/~jheer//files/zoo/ex/hierarchies/icicle.html 27




Sunburst Tree Map

Example #17:




Example #18: Tree Map

Figure 4f. Treemap layout of the Flare package hierarchy.

http://hci.stanford.edu/jheer/files/zoo/ex/hierarchies/treemap.html

http://homes.cs.washington.edu/~jheer//files/zoo/ex/hierarchies/sunburst.html 29




Example #19: Circle Packing Tree Map

s: Figure 4g. Nested circles layout of the Flare package hierarchy.

Cemspley

- W methods
physies S
E. — = 3

http://hci.stanford.edu/jheer/files/zoo/ex/hierarchies/pack.html
Source: The Flare Toolkit http://flare.prefuse.org

http://homes.cs.washington.edu/~jheer//files/zoo/ex/hierarchies/pack.html 30




Example #20: Force Directed Graphs

Networks: Figure 5a. Force-directed layout of Les Misérables character co-occurrences.

ST AU

W\
b

http://hci.stanford.edu/jheer/files/zoo/ex/networks/force.html

http://homes.cs.washington.edu/~jheer//files/zoo/ex/networks/force.html
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Example #21: Arc Diagram
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Example #22: Matrix Diagram

o
2 5
s e 2
o £ e 5 a2
g . p385% £ 58
S>208 TLEOS S,
>28 =3 ;4 oE i
§322fasizgd g388%
833305353 365638
ild 1
Mother Piutarch
Gavroche MM | ] [ 1} N Em
Marius EEE EEm u
Mabeuf
Enjolras [] ] [ ]
Combeferre
Prouvaire
Feuilly
Courfeyrac ]
Bahorel
Bossuet [ ]
Joly
Grantaire
Mme. Hucheloup
Jondrette ]
Mme. Burgon [ ] [ ]
Boulatruelle ]
[ ] EE [ ] ]
[]
[ ]
L]
[ ] [ ]
]
u
u
[ ]
[ ]
[ ] [ { [ | [ ]
[ ]
[ ]
Marguerite
Tholomyes [ ] [ ]
Listol
Fameuil
Blacheville
Favourite
Dahlia
Zephine
Fantine (1]
L LI | n LI} L L L1} L]
u
L]
| ]
Judge
Champmathieu
Brevet
Chenildieu
Cochepaille
]
u
] ]
u
http://hci.stanford.edu/jheer/files/zoo/ex/networks/matrix.html
Source: http://www-personal.umich.edu/~mejn/netdata

http://homes.cs.washington.edu/~jheer//files/zoo/ex/networks/matrix.html
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Dashboards

“A dashboard is a visual display of the most important
information needed to achieve one or more objectives;
consolidated and arranged on a single screen so the
information can be monitored at a . (Few, 2004)

Dashboard characteristics:
1. Small, concise, clear and intiutive dispaly mechanisms

2. Customized



Executive Dashboard

Geographic Summary: Ssiect zip codes to fiter

Profit Ratio
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About Tableau maps: www.tzhleausoftware.com/niapdata
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Is this a Good Dashboard?

Sales Dashboard

(Data as of January 30, 2008)

[All Currency expressed in LS. dofiars.)

K{’,y‘ Metrics YTD mmgcryal [Target B Poor Satisfactory Good Top 8 Customers This Quarter -ty Pipeline
Past 12 Months Metric % of Target Actual Customer Revenue this Quarter
/\W Revenue ——— §725,217 1 Wines 'R Us —
M/_’"'H Profit e — | $157,864 2 The Big Wine Store —
i —
T e AvgOrderSie | — 5427 3 Bplits of the Age
4 American Vintners Best —
e @ On-Time Delvery [ —— | 72.20%
5 Sips and Bites —
Mew Custo e —— ] 1,601
N T NewCusiomers & Frut of the Vine —
T T @ Cust Salisfaction [ —— | S0015 | g Raverige Compaiy —
ST T T @ hareiShan — 19.60% g Barel and Keg -
% S0% 100% 150% 000sjp 2 4 & & 10

Product Sales YTD

W Revenue [0 Units |Target

Product Sales YTD

Past 12 Months Product Revenue & Units vs Target Revenue Company % of Total Market
(Rev 10002 0 100 200 300 400 Eno Beverages
W Chard y - 344 332  Elysian Spiris
W Cabemat — 132,430 Our Company ]
M/\. Mariot E— qoB237  Vintners Best
_-/\_____’\/_,_. Sauvignan Blanc _| 78,629 Golden Vines
/\//\\/\""\\.z.manw — 80,581 Harvest Delight
(Va1 10002) 5 w15 2% @ £ Others
0% o 10% 158 20% 255
Revenue YTD mmacial |Tamet Revenue
QTD mmpcryal B 90% probability | 75% probability [ Target
Past 12 Months Region Actual vs Target Actual % Actual and Pipeline vs Target Actual %
TN N @ North America | 339,717 468 0 — 91441 443
R e 167,935 232 — 52044 257
—_— " ®Eunpe — 145,043 200 © =— 41,253 200
A~ @ MiddieEast | 56,805 7.8 ©® | 15502 7.8
N South Amerca = 15717 2.2 L] 5085 24
(1000s) g 100 200 300 400 725217 1000 0 M 40 60 B0 100 120 208265 1000
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Business Development and Dashboards: Three Aspects

1. Audience of the dashboard

2. Value added by the dashboard

3. Type of dashboard created



Rola

Work flow

Data comfort
and skills

Business and
data axpertise

Dashboards: Audience

What decisions do they make?

What questions do they need
answered?

In what context will they be reviewing
the dashboard?

What information are they using on a
daily basis?

How much Bme do they have to review
the numbers?

Howe sophisticated are they with using
data?

Are they proficient in Excel?

Do they enjoy digging into the
numbers?

How familiar are they with the key
performance metnics?

Do they understand where the data
comes from?

Are they familiar with internal company
or industry terminoclogy?

(Juice, 2009)

Structure the information to make it

super easy to answer high priority
guestions.

The form and information display
needs to fit into an existing work flow.
For example, an on-the-road sales
person may need information delivered
to her BlackBermy, not designed for an
online wide-screen monitor.

The dashboard's level of detail and
analytical capabilities should match
the audiences’ comfort zone.

Thiz determines the need for
embedded explanations and use of
natural language.
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Dashboards: Value Created

Help management define what iz important

Educate people in the organization about the things that matter
Set poals and expectations for specific individuals or groups
Help executives sleep at night because they know whatz going on

Encourage specific actions in a timely manner

Highlight exceptions and provide alerts when problems occur
Communicate progress and success
Provide a common interface for interacting with and analyzing important business

data

(Juice, Inc, 2009) 40



Categorized by:

Human Resources

Dashboards: Categorization

Balanced Scorecard (for example ©

Six Sigma
Non-performance

Enterprise-wide
Departmental
Individual

Monthl

(Few, 2006)

Data Diversity:

Category

Measures

Sales

Bookings

Billings

Sales pipeline (anticipated sales)
Number of orders

Order amounts

Selling prices

Marketing

Market share
Campaign success
Customer demographics

Finance

Revenues
Expenses
Profits

Technical Support

Number of support calls
Resolved cases
Customer satisfaction
Call durations

Fulfillment

Number of days to ship
Backlog
Inventory levels

Manufacturing

Number of units manufactured
Manufacturing times
Number of defects

Human Resources

Employee satisfaction

Employee turnover

Count of open positions

Count of late performance reviews

~Information Technology ~Network downtime
System usage
Fixed application bugs
Web Services Number of visitors
Number of page hits

Visit durations
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Dashboards: Types

Scope [T] Broad: Displaying information about [ Specific: Focusing on a specific
the entire organization function, process, product, etc.
Business role [] Strategic: Provides a high-level, ["] Operational: Provides a focused,
broad, and long-term view of near-term, and tactical view of
performance performance
Time horizon [ | Historical: [ ] Snapshot: [] Real-time: [] Predictive:
Looking Shiowing Monitoring activity  Using past
backwards to track  performance at a as it happens periormance to
trends single point in time: predict future
performance
Customization [ | One-size-fits-all: Presented as a [ customizable: Functionality to let
single view for all users users create a view that reflects their
needs
Lovel of detail [ ] High: Presenting only the most [T] Drill-able: Providing the ability to drill
critical top-level numbers drill down to detailed numbers to gain
rmore context
Point of view [ ] Prescriptive: The dashboard [ Exploratory: User has latitude to
explicitly tells the user what the data interpret the results as they see fit

means and what to do about it



Dashboard Design

"The need to squeeze a great deal of information into small amount of
space, resulting in a display that is easily and immediatly understandable”

Few identified 6 common mistakes to avoid. A well designed dashboard may lead to insights - "Aha” moments



Dashboard Design Mistake #1: Exceeding the boundaries of a single screen
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Dashboard Design Mistake #2: Supplying inadequate context for the data

October Units YTD Units Returns Rate

Website of Informmersion Incorporated



Dashboard Design Mistake #3: Choosing inappropriate display media

. Which is the right chart? Lk Mkt of Nirew Oppafunitien by Leasd Cualitg
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Dashboard Design Mistake #4: Ineffectively highlighting what’s important

ORAaC L E
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Dashboard Design Mistake #5: Cluttering it with useless decoration

—
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https://en.wikipedia.org/wiki/Space Shuttle Challenger disaster

https://www.asktog.com/books/challengerExerpt.html

https://eagereyes.org/criticism/tufte-and-the-truth-about-the-challenger




Dashboard Design Mistake #6: Misusing or overusing colour
Average Flight Loading - February CLICK BARS io sag
Flights Originating at LAX Flight Load Map

L7B5-LAX >5EA

1769-LAX>5LC

1711-LAX=DEN
1745-1LAX=>5F0
1787-LAX>DFY
1730-LAX>PHX.




“Simplify, simplify, simplify.”
Henry David Thoreau

Remember! Simple is Better

Metric % of Target
® Call volume ——j—
@ Abandonment reduction INNEG—_—_—_ em—n
Hold time reduction —— Ri—
@ Avg hourly calls per rep I
Calls under 3 minutes - N

@ Rep utilization — i
Customer satisfaction
o so%  t00%  150%
Metric % of Target
Call volume —eee——

@ Abandonment reduction — I
Hold time reduction —_— |
Avg hourly calls per rep —E—
Calls under 3 minutes ————

@ Rep utilization — I
Customer satisfaction —S——

0% 0% 100% 150%:
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Yes, it’s well-designed Dashboard!

Colour has been used carefully

Small, concise display mediain a
small amount of space.

Graph and Text well balanced

Subtle means to define and
group data

Not been cluttered with
instructions and descriptions

Sales Dashboard

Key Metrics ¥TD

Fasi 12 Months hatric
— Revenue
e @ Priofit

R Avg Order Size
—_—— On Time Delivery —
— T NewCuslomers s
—_— Cust Satisfacion
—

- Market Share

Hroduct Sales

Past 12 Manths Product

e ) Chardonnay
—— e Sauwg
= T Merigt

Revenua YTD
Fast 12 Months Fegion
_._,..—-—""‘"'“""-r Morih Amenca
e Europs

i ——et Rl

_.-—'_'_'_'_Fr Soulh AMericy e ——

T T~ @ Middie East

an Blanc

Units v Target

30 |

Actual

Reayenue vs Target

Top 8 Customers This Quaner (s o

Customer

Agtual va Target

B ———————— ]

2013 384 1 The Big Wine Store
§183.865 2 Wines 'R Us —-—
3 Fruit of the Vine Inc ——
$5,766 4 Spirits of the Age —
B4 % 5 The Baverage COmpany e
1,247 6 Sips and Bites —
47305 T American Vininer's Bes!  ee—
199 B Barmeland Keg —
L 1 2 &0
ikt
- A | Targed Market St are
Ravenue Company w of Total Market
Eno Bevarages 1§
Elysiah Spirits. =
Cur Company e
W 5] = 1
e n Vines =
rvest Delight
All Ofhers
1 7a Revenue QTD -t Pipaiing = It

Actual and Pipelineg vs Target

Revenus this Cuartee

Help
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Dashboard Design: Tools

1. Pen and Paper

a -
2. Powerpoint, etc. E |

——

_—-—|——'—'_-

72
2
Frutuw =
: ZPicoloS SE
3. InfoVis Tools Omniscofiens & 8

Prefuse
MS TahleauSPUTfIFEExcel

Tnnlklt



Dashboard Tool #1: MS Excel

= 25 e =

'hﬁijl-,j =

e |insert | Page | Fd"ﬂt.-i Data | .““"“i-ﬁ“‘" | Aﬁ'ﬂ'i ol
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Acrob | Team | Desiﬁn | Layout | Format | @ - = X

e

. |—;i i | 8] clip Art ﬂ i Line = |l Area - Q [2=] Text Bax -
e _— e Ly shapes - | & el Ple - | Scatter - e | Header & Foaoter "gg |
PivciTable: Table Ricture 'y Calumn = || Hyperlink |
: | 23 Smartart || - =5 Bar - 0} Other Charts - I | ol Wardar - 2
Tables || miustrations J Charts Bl boks || Text
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'r\.'_'_. A B | c | D | E i F | 6 | H | m
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4 |Excel 175 200 250 300 350
5 |Power Point 100 125 170 200 275
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]| =
_1:[-!-_ Sﬂles,’ Prodl Chartdatarange: | QS _
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e 500 - . =,
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B8 Tableau - Book1

Fle Edt View Format Data Analysis Table Bookmark Server ‘Window Help

Dashboard Tool #2: Tableau

Data
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Clipboard

p—"

Enter Edit
Data  Queries™

External data

Solution  Partner
Templates Showcase

Resources

Dashboard Tool #3: Microsoft Power Bl

1l Text box

[~ 'I [Dimage

N New .
Page™ Visual B Shapes

Insert

i Get data

F@ Recent sources

B2 open other reports

I I
from  From
Store  File

Custom visuals

Relationships

Calculations Share

Getting started with Power BI Desktop

Eel | el

Building reports Query view concepts

£>)

Create a Phone report

Uploading your reports

View all videos

v Show this screen on startup

Ravi Vatrapu Q

WHAT'S NEW

Take a look at what's new and improved in
Power Bl in this month's update.

EORUMS

Visit the Power BI Forum to ask questions
or interact with other users in the Power BI
community.

POWER BI BLOG

Keep up to date with the latest news,
resources, and updates from the Power Bl
team.

TUTORIALS

Watch our tutorials to learn about all the
powerful features inside of Power B.

+ Analyzing sal
+ Importing data from a web page
+ Optimize reports for phones

X

Visualizations

R=
=l @)

g drilll

el |

rough fi

& 8=

R

Fields

navi vauapu
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Dashboard Tool #4: SAS Visual Analytics
9sas M el

Products & Solutions Industries  Support Learn Partners ~ Connec t  About SAS

Q

SAS*® Visual Ana|ytics verview earn~  Support Try it for free

SAS Visual Analytics

Now everyone camdiscover, share and collaborate on insights.

Try it for free
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Dashboard Tool #5: IBM Watson
Overview Details Purchase Resources

Join us at IBM Analytics University! Oct. 10-13, Berlin | Oct. 17-19, New Orleans e Register today

IBM Watson Analytics

IBM Watson Analytics is an advanced data analysis and visualization solution in the cloud

that guides you through analysis and discovery of your data.

Starting at kr 249,00 per user per month

Sign up for free View pricing and buy

Already a subscriber? Signin >

What it can do for your business

Watson Analytics is a smart data analysis and visualization service you can use to quickly discover patterns and meaning in your data — all on
your own. With guided data discovery, automated predictive analytics and cognitive capabilities such as natural language dialogue, you can
interact with data conversationally to get answers you understand. Whether you need to quickly spot a trend or you have a team that needs to

visualize report data in a dashboard, Watson Analytics has you covered.
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Dashboard Tool #6: Qlik

-
QIIkQ Products  Solutions Services Partners Company TRY OR BUY

Faster answers. More insights.
Better outcomes.

Go ahead, ask any question. The Qlik data analytics platform and patented Associative engine takes you beyond the limits of

query-based Bl tools. So ask away: your answers are waiting.

Watch Video Try it Free

Qlik® achieves top rankings in BARC's Bl Survey 17. Read the report.
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Dashboard Tool #7: Targit

TARGIT WHY TARGIT? SOFTWARE SOLUTIONS RESOURCES SERVICES
courage to act

TARGIT DECISION SUITE

RAW Bl POWER MEETS

simple self-service analytics

DOWNLOAD TRIAL

TARGIT DECISION SUITE DASHBOARDS ANALYTICS DATA DISCOVERY REPORTING DATA VISUALIZATION GET QUOTE



Dashboard Tool #8: Prefuse

// create graph and registry
Graph g = new XMLGraphReader () .loadGraph (datafile) ;
ITtemRegistry registry = new ItemRegistry (g) ;

// intialize renderers
Renderer nodeR = new TextItemRenderer () ;
Renderer edgeR = new DefaultEdgeRenderer () ;
registry.setRendererFactory (

new DefaultRendererFactory (nodeR, edgeR)) ;

S/ initialize action lists

ActionList layout = new petiocolist (racistaan -
layout.add (new TreeFilte
layvout .add (new RadialTre
layout.add (new ColorFunc

ActionList animdaas Oy premray
animate. setPaciybm Data _
animate.add (new [; 9w s )| = s o ot ] B e a6 s [T & o] IR o s | = s s+ P s | 9 ot Commumts | 4 b Ty [ vt || s
animate.add (new phadk Vimnaten ey rNetwork Wisualzation
animate. add (new o s B fopesm: — % o . ] + [T o [ Wetwork Ovarview ] | | o B ton: el st ] » TS o |
animate. alwaysRy sl ol
# of Componants 3
- Mods Overview |
# of vodes o |
Aug. Degree. 4588
Hegrest Degree L] Y
Awg, n-dagres 1484
Avg. Out-degree 2484
Out-degree 1100 # of sy 2 |
Betwenness Cartra... b T —— :
Cowress Costraiy oo “ﬁmm- g |
Farseds Contraisy 80 i . —
TS Aumher ity [ R 1] # of fdges 2444
TS Hely 11 ® of beicgey WA
Ay, Fath Lengm NiA
el Wi

The social network of the U.S. Senators voting patterns in 2007, after
The social network of the U.S. Senators voting patterns. (Perer, 2008) Democrats took control. (Perer, 2008)




public class JobVoyager extends App

private var _bar:ProgressBar:
private var _bounds:Rectangle:

protected override function init() :void

{

)

private function visualize(data:Data):

{

addChild(_bar = new ProgressBar()):

_bar.bar.filters = [new DropShadowFilter(.)):

Dashboard Tool #9: Flare

Job Voyager

Reported Occupations - U.S. Labor Force, 1850 - 2000 (source: http://ipums.org)

var ds: = new Da ce(_url, "tab®): > @ All © Male © Female

var ldr:URLLoader = ds.lcad():
_bar.loadURL (1dr, function():veid (

// get loaded data, reshape for stacked columns
var ds:DataSet = ldr.data as DataSet:
var dr:Array = reshape(ds.nodes.data, ["occupation™,“sex

“year™, “"pecple®, _cols):
visualize (Data.fromArray(dr));
_bar = null;

M

// prepare data with default settin
data.nodes.sortBy(“data.cccupation®
data.nodes.sectPropercies({
shape: Shapes.FOLYGON,
lineColex: 0,
f£illValue: !,
fillSaturation: C©.°
M
// expression sets male -> blue, f4g
data.nodes.setProperty(“rfillHue™, §

100%

90%

80%

70%

60%

50%

40%

30%

20%

10%
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Dashboard Tool #10: Protovis & D3

.data(d3.range {1980, 2011))
-enter () .append ("ava")

Calendar View e

height + margin.tep + margin.bottom)
"RAY160")

var via = pew pv.Panel()
Jwideh (220)
.neighr(iic)
‘boctom ({20}

transform”, "translate(” + (margin.left + (width - cellSize * 53) f 2) + ",” +

2008

" + cellSize * 3.5 + ")rotate(-20)")
.attr{"text-anchor”, ™

var arc = wis.add(pv.Layout.Axc) .text(String);
.nodes (missarahles.nodes)
.links (miserables.links)
.morc{function(a, b} a.group == b.group

T T T var rect = svg.selectAll ("rect.day”)
PP DS

I
How Different Groups Spend Their Day

? b.linkDegree - a.linkDegree The American Time Use Survey asks thousands of American residents to recall every minute of a day. Here is how people over age 15 spent their time in
i b.group - a.group): 2008, Related article
arc.link.add(pv.Line) ; —
Everyone
azc.node.add (pv.Dot) Sleeping, eating, working and watching television take up about two-thirds. [Everyone | Employsd Whits Age 1524 H.S. grads Mo ehildren
.size(function(d) 4.linkd of the average day. [Men |[Unemployed || Black Age 2564 Bachelors One child

£1li3cyle (pv.Colors.catd Matin [ab.. Hispanic Age 65+ wanced Two+ children

.avrokeScyle (function() A

arc.label.add(pv.Llabel)

wis.render():
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Dashboard Tool #11: Python

Functions Defined
- The core of extensible programming is defining functions.

Python allows mandatory and optional arguments, keyword
arguments, and even arbitrary argument lists. More about

defining functions in Python 3

@112 3581321 34 55 89 144 233 377 61@ 987

Python is a programming language that lets you work quickly
\a nd integrate systems more effectively. »> Learn More
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