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Charu Shankar

With a background in computer systems management. SAS
Instructor Charu Shankar engages with logic, visuals, and analogies
to spark critical thinking since 2007.

Charu curates and delivers unique content on SAS, SQL, Viya, etc.
to support users in the adoption of SAS software.

When not coding, Charu teaches yoga and loves to explore
Canadian trails with her husky Miko.
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Agenda

Introduction

N

¢ Use principles of good design in reporting

! Explore main report objects in SAS Visual Analytics

Streamline ETL

Create a dashboard with SAS Visual Analytics

& Bo

Handy Links

Osas



Intro Query audience
Set stage for talk

Etl short talk & 15

demo code

Good Reporting 35
short talk

VA Demo

Q&A 5
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What % of population is visual?

65% of the population are visual learners

Did you know?

65%

of the population
ARE VISUAL LEARNERS

Osas

“https://enwikipedia.org/wiki/Visual_thinking



What % of information transmitted to the brain is
visual?

Percentage of People Who Are % of Information the Brain Processes That Is

Visual Learners Visual Data

10%

“Readers” and “Do-ers - Visual Learners Other Senses - Visual

Copyright ©



Rule of Thirds designs are more interesting and visually appealing when you place Imagery on one third of each
the object(s) of your design in one of the thirds sections. page

Gestalt design Users see the entirety before the detail Home Page

Visual Hierarchy the human mind processes bigger elements as more important. All Pages

Grid based layout Users can easily scan predictable grid-based interfaces. A good grid is  A.l. collapsible button

easy to adapt to various screen sizes and orientations. grid layouts
are an essential component of responsive web design.

Consistency Pages have a similar look & feel to cut out white noise All pages

Imagery Humans are very visual so can digest a lot of information from one Infographic
Image.

Movement Visually objects at diff speeds Videos on home

page/training/hot topics page
Carousel on home page

Osas
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Choose Chart
@

Layout

Osas
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Keep It Simple

Purpose

Design Speak to
Principles your
Audience

Navigation

Make it
Accessible




Keep It Simple

Speak to
your

Design Audience

Principles

Usability/
Interactivity

Make it
Accessible




Principles of Good Design

Rule of Thirds designs are more interesting and visually appealing when you place Imagery on one third of each

N = . ® =
893,000+ 3,000+ 126 62,750+

SATISFIED COMPANIES COUNTRIES CERTIFICATIONS
LEARNERS SERVED REPRESENTED AWARDED

Image

Movement Visually objects at diff speeds Videos on home
page/training/hot topics page
Carousel on home page

Advanced Algorithms Application Programming Graphical Processing Units
Interfaces (API)




Bootstrap

Brightcove




1 Plan

Select your data
KNnow your audience

Craft your message or story
Draft your report




Traditional Reporting vs. Dashboard Reporting

Copy

down)

~eature Dashboards Reports
Data Type Real-Time or Near-Real-Time |Historical
nteractivity nteractive (filtering, drilling  |Static

Visual Focus

Highly visual (charts, graphs)

Detailed information (tables,
narratives)

Purpose Summarized view for quick In-depth analysis and insights
decision-making

Usage Continuous monitoring of key |Periodic generation for
metrics berformance review

Data Update Frequency Continuous updates Periodic updates (e.g., weekly,

monthly)

User Accessibility

User-friendly, accessible to
non-technical users

May require technical
expertise to create/interpret

Typical Content

Key Performance Indicators
(KPls)

Comprehensive narratives,
tables, annotations

Primary Use Case

right © SAS Institute Inc. All rights reserve d.

Operational contexts requiring
ongoing tracking

Compliance, audits, detailed
performance analysis

Osas



Oraft a Plan Select your data

Any format Multiple tables Create data items
* SAS data sets e Combine tables * One-click calculations
* Microsoft Excel  Multiple data * Hierarchies
files sources  Geography data items
 Database tables  Parameters
e Text files e Statistical data items

|
- O - Prepare your data before using it in SAS Visual Analytics

Osas
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Draft a Plan Know your audience

How to
present?

What
@ level of

detail?

0sas
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Draft a Plan

e Select your data
 Know your audience

Choose the Best Chart * Craft your story
e Sketch design

Focus on What’s Important

Consider the Layout
G

Test, Test, and Test Again

Osas
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Draft a Plan

Data Scientist/Statistician/Data Analyst

Business User/Audience

Cluster Analysis for Gifters

Cluster Observations: 40,469 of 106,546 Polylines: 549

E ...E " Bl e

B ‘I X
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$0  $40 $80 $120 $160 $200 : ' '

20,000 $60,000

Median Income

Median Income

F M v 3
Gift Amount Gender
Cluster ID
| I 2 3 m4 ms
Cluster ID Gift Amount Gender
$200.00

5200,001

$140,000

Age

I

Home Owner

South America
The below objects show the average customer satisfaction, average product
quality, and the number of orders per product line for South America.

Product Quality

89%

Customer Satisfaction

71%

Number of Orders by Product Line

Figurine
Game

Plush

Europe
The below objects show the average customer satisfaction, average product
quality, and the number of orders per product line for Europe.

Product Quality

89%

Customer Satisfaction

45%

Number of Orders by Product Line

Figurine
Game
Plush
Kiosk
Bead
Store
Promo

Gift

Notice that average customer satisfaction is higher in South America, but average product quality is the same. Perhaps the additional product lines in Europe (Kiosk,

Bead, Store, Promo, and Gift) account for the lower satisfaction scores.

Provide context for graph content

Copyright © SAS Institute Inc. All rights reserved.
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% Draft a Plan audience

Simple edits Comprehensive edits Data edits
Sort 5 EE Butterfly chart Sart >
| |:- Dot plot Remove data >
_ Sort 5 Number of Orders
Grouping style > L] Dual axis bar chart Explain data . |
I Explain data 1 [idl Dual axis bar-line chart I
Label » I
I =hEE m ¥ Data labels . |¥] Dual axis line chart >
Hide leaend Grouping style >
° Segment labels I ) Gauge I
_ Grouping style >
_ . Labels 2 # Key value ping sty
Maximize view A1
Hide legend |~ Line chart | abels >
Export > 41 B List table i
Maximize view Hide legend
Copy link... Il Meedle plot I
i
Export > |~ Numeric series plot Maximize view
- N Pie chart |‘

i : : | Scatter plot Export 4
Viewer Customization Level o ChangeBarchartto > | 1\ o X ooy lnk..

[

[## Targeted bar chart ‘o

= Treemazap
™ Waterfall chart

£73 Word cloud §Sas

Change Bar chartto >
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Draft a Plan Craft your story

Do you
want the
audience to
take action?

0sas
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Sraft a Plan Sketch design

O
(D

Outline Draft Table of contents Plan for accessibility

\ }

O OO

Keep the story in
mind

Osas
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Choose the Best Chart

Best Practices
 Use the simplest graph
e Use visually appealing, easy to
understand objects
 Use only most important data
 Keep graphs simple
e Use a zero baseline
e Use 2-dimensional charts
* Choose colors wisely

Osas
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Choose the Best Chart
(Best Practices)

Copyright © SAS Institute Inc. All rights reserved.

Who is the
audience?




Choose the Best Chart
(Best Practices)

Use the simplest graph

Total Profit by Company

S11M

Copyright © SAS Institute Inc. All rights reserved.

Total Profit by Company

Orion France
Purchasing

Orion Belgium

Orion Spain Orion ltaly

Orion Australia

Orion Holland Orion UK

Orion USA

Orion Germany

A

Total Profit

Muddled message
Less accessible

Gsas



Choose the Best Chart
(Best Practices)

Statisticians

Use visually appealing, easy to
understand objects

General audience

Cluster Analysis for Gifters

South America
The below objects show the average customer satisfaction, average product

Europe
The below objects show the average customer satisfaction, average product

Cluster Observations: 40,469 of 106,546 Polylines: 549 quality, and the number of orders per product line for South America. quality, and the number of orders per product line for Europe.

g gL R R UL

c ‘Il X . . . . . .
Y .. ' : Customer Satisfaction Product Quality Customer Satisfaction Product Quality
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Home...

Number of Orders by Product Line Number of Orders by Product Line

b
|
5

$140,000 5 15 25 3

$80 5120 $160 3200 -$20,000 $60,000

45 55 65 75 85

F M U
. . —_—
Gift Amount Gender Median Income Age igurine
Cluster ID Figurine Game
[ | 2 3 M4 ms
Cluster ID Gift Amount Gender Median Income Age Home Owner Flush

$200.00 $200,001 87
Kiosk
Game

Bead

Store

Plush Promo

Gift

Notice that average customer satisfaction is higher in South America, but average product quality is the same. Perhaps the additional product lines in Europe (Kiosk,
Bead, Store, Promo, and Gift) account for the lower satisfaction scores.

Consider the audience

Osas
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Choose the Best Chart
(Best Practices)

Use only the most
important data

Customer Satisfaction

47 %

Product Sale by Product Line
Product Line

50.00 30235 $0.30 3073 $1.00
Product Sale (millions)

Product Quality

87% e

11 25 Produ p innel loo oo
Transaction ‘r’e&r|

Customer Satisfaction

Product Sale by Product Line

i, STUETLIS
Froduct Line

Bead

Flgurine

Game

Gift

Active

Kiozk

Plush

JProma

Store

Product Quality

87%

Transaction Year: 2017

2017

Copyright © SAS Institute Inc. All rights reserved.
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Choose the Best Chart
(Best Practices)

Keep graphs simple

Number of Orders by Transaction Month

3K
3K

3K

29K

Jan2017 Feb2017 Mar2017 Apr207

30K

May2017

3K

3K

29K

Jun2017 Jul2017 Aug2017

27K

Sep2017

31K

Oece2017

29K

Mov2017

27K
Dec2017

Number of Orders by Transaction Month
Number of Orders

3,100 -
3,000 -
2,900 -
2,800 -

2,700 -

O AV Y 1 S R 0 1V oV 0 VR v A R v R VR 0 oV v 0 VR e VA 0 1 VR v R v 0 oV o VA 0 1 VR VY VIR oV VO VY et N
— \
i o L]

27K

AP PO O Aty R VY iy VY VR Y A O A VY

27K

Jan2017 Feb2017 Mar2017

Apr2017

May2017

T T T T
Jun2017 Jul2017 Aug2017

Transaction Month

Sep2017

Nov2017

Dec2017
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Choose the Best Chart Use a zero baseline
(Best Practices)

Profit by Area Code Profit by Area Code

$150,000
$130,000

£100,000

$100,000

retation

$50,000

£50,000

50

232 336 704/980 828 10 919/984

252 336 70472980 828 210 919/084

Osas
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Choose the Best Chart
(Best Practices)

Use two-dimensional charts

Revenue and Costs by Quarter Revenue and Costs by Quarter
5800
S800
H600 3600
$400
$400
$200
5200
S0
1st
2nd
3rd
quarter 4th
quarter ; 1st
quarter 2nd
. 2015 5015 quarter o orter 3rd ath
. I i . . L ; - 2015 quarter
st quarter 2015 3rd quarter 2013 st quarter 2014 3rd quarter 2016 2015 2016 quarter
2nd quarter 2015 Ath quarter 2015 2nd quarter 2016 Ath quarter 2014 2016 quarter
Total Revenue Total Costs W Total Revenue M Product Cost of Sale

For multi-line charts, rotate attributes for data element styles

Copyright © SAS Institute Inc. All rights reserved.

Distorts data

Miss vital information

Osas



Choose the Best Chart

Choose colors wisely

(Best Practices)

Orders and Profit by Company
Total Orders Total Profit (millions)
150,000 $12
125,000 $10
100,000 8
75,000 56
50,000 54
25,000 $2
1] $0
Orion USA Crion UK Orion ltaly Orion Holland Orion Belgium Purchasing
Orion Germany Orion France Orion Spain Orion Australia Orion Denmar! k
B Total Orders [ Total Profit

Copyright © SAS Institute Inc. All rights reserved.
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Above all else, show the data.

Edward Tufte
- Godfather of data visualization



Choose the Best Chart

Best Practices
 Use the simplest graph
e Use visually appealing, easy to
understand objects
 Use only most important data
 Keep graphs simple
e Use a zero baseline
e Use 2-dimensional charts
* Choose colors wisely

Osas
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Choose the Best Chart

Presentation

* Highlighting one important fact
e Comparing two or more things

e General

* QOvertime

* Against benchmark
* Showing survey or questionnaire results
* Describing how parts relate to the whole
* Showing relationship between data

items

* Isagraph required?

P P -
——Accessibitity

Osas
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Which chart do | choose?

.ﬂ
(48]
-
@
)
(Vg
Q
o0
Q
-
)
Q
(Vg
o
e
-
@

(Presentation)

Comparing
two or more

Showing
survey or

D)
Nl
Q]
_
_
O
4
wn
D
-
O

K

AR
V/& 2

SaS
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Choose the Best Chart
(Presentation)

Key value object

Customer Satisfaction
%
47%

Quantity Ordered by Order Type

11.9%

1.6M

Copyright © SAS Institute Inc. All rights reserved.

Highlight one important fact

Donut chart e

A ooy e © e Ao o
Assored sports Armcles

Children Sports

Order Type

Fr,:.'- | Sale
W LC g L ) L~

=

et lmssy Ca
[ Catalog Sale

= -
B Internet Sale Shoes

Faded bar chart

Total Profit by Group

38N

$11M

Dynamic text

Total Sales: $6,284,652

vSas



(Presentation)

Order Type

Fetail Sele

Catalog Sele

Internet Sale

0.0 0.2 04 0.6 0.8 1.0 1.2
Quantity Ordered (millions)

Loyalty Member
O Mo B Yes

Copyright © SAS Institute Inc. All rights reserved.

Choose the Best Chart

Compare two or more things

(General)

Dot plot
Number of Orders by Product Line

Butterfly chart

8 000 L ®
Customer Satisfaction by Continent
Africa & 000
Asla
Europe 45% | 4,000
Morth America 43% | ®
2 000 L ®
Clceania 44%; | '
Bead Figurine Game Gift Kiosk
South America
B Novely
Dual axis chart

Customer Satisfaction Product Sale
&60%: %200, 000
0% %800 000
A0% 700,000
30% %600 000
20% %200,000
10% 400,000
03 %300 000

Jan Feb Mear Apr May Jun Jul Aug Sep Oc Nov Dec

— F:F':j:...E EE [+

B Customer Satisfaction

Plush

Promo

Store

Gsas



Compare two or more things

Choose the Best Chart :
(Presentation) (Over tImE)

Quantity Ordered by Customer Age Group

420K A0TE

*—
327K e Tk

102K

15 270 wrm=re M A vasre A5 0 wvrmere AN T vwesre TE w5 = b
J-L% Years 30-44 Years 45.59 Years &50-74 Wears .0 years anc gbove

Time series plot

Total Sales Over Time

0 000 0NN
JJUUU UUU

9127278
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Compare two or more things

Choose the Best Chart
(Presentation) ( Be NC h ma rk) Targeted bar chart

Total Sales (millions)

40
Needle plot
Profit by Area Code 20
‘ 20
Reference lines B
10
Customer Satistfaction by Facility Continent 100,000 —

0

20°% 003C 003D 003E 003F 003G 003H 0031 003

=

=5

320,000 I I
60% I
336 704/980 828 910 919/984
40%
20%
Display rule

0% Bullet gauge

Afree . Europe _— ml__riFEDCEE"Saﬁuth o Customer Satistaction by Facility Continent | |

- Sales Goa

Africa Asia Europe North America Oceania South America

13M §®Sa

S
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Choose the Best Chart Show survey or questionnaire

. results
(Presentation) - Viartieal bar € et

Which cast on methods do you use regularly?
Stacked bar chart .

How often do you use these cast on methods?

Backwards loop
Cable

- s

Long-tall

Provisional
Backwards loop Knitted Provisional
Cable Long-tail Two-color

Two-color

0% 20% 40% o0% 80% 100%

Response
B Always [ Mever | Occasicnally i Often [ Sometimes CI’OSStab

Average hours spent per week

Box plots

Question A Answer

How many hours a week do you .7 Cook/Bake 16.9
Exercise 12.1

40
Garden 21.9
0 Knit/Crochet 21.4
20 Listen to Music 24.8
10 Paint/Draw 22
Play Video Games 29.3

Cook/Bake Garden Listen to Music Play Video G...  Watch TV

Exercize Knit/Crochet Paimt/Draw Fead Read 24.5
Watch TV 23.1

Copyright © SAS Institute Inc. All rights reserved.
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Choose the Best Chart Describe how parts relate to the

(Presentation) m—r—
roQLl dKe
Stacked bar chart -I-I
Donut chart | , 1
Quantity Ordered by Continent and Order Type ]
Quantity Ordered - . I I . .
g 1L
% Morth America - . . . e I o
%’ Cceania - -r:n-
% Asia S
2! Africa 40.87% 1.2K e
‘?3ﬂ 42% 54%

Order Type _ _
B Catslog Ssle [ Internet Sale [ Retsil Sale Number of Orders Customer Satisfaction

Pie chart
Geo map

Quantity Ordered

Distribution of Vendor Satisfaction

Customer Locations

30,000

8, Customer Age Group

20,000

10,000

100%

Osas
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“..the only thing worse than a pie chart is
several of them.” — Edward Tufte

“Save the pies for dessert.” — Stephen Few



Choose the Best Chart Show relationships between
(Presentation) data items

Profit (millions)

Scatterplot

Total Profit $2.0
$400.000 » .
o

-
31.5
$300.,000 @
o .
$1.0
$200,000
=
in $0.5 @
$100,0 < e ®

$0 ool P : 0.95 1.00 1.05 110
$20,000  $25,000 $30,000 $35000  $40,000 Heat map Days to Delivery
Annual Salary

9 Quantity Ordered r. Customer Age Group
& Job Title

Correlation matrix

Product Sale

$40.0 Unit Age —

Unit Discard Rete —

34% S0% 66% 82% 08%
Customer Satisfaction Unit Lifespan — -

| | | | |

Unit Actual Unit Capacity  Unit Lifespan Unit Target
Unit Age Unit Discard Rate Unit Reliability

Weak Strong

Osas
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Choose the Best Chart Show relationships between
(Presentation) data items

REINEREWEIE

&
+ 4 Bk - Ty 5 :
o

Phase 1 Testing Phase 2 Testing Phase 3 Testing Review Meeting ~ NDA Application Application Reviewed Drug Labeling ~ Facility Inspection  Drug Approval
IND Application

Animals Tested

Text object

;E Path Frequency by Link B Drop Off

Network diagram
Schedule movers q
Obtain packing supplies .
Cancel existing utilities |
Start new utilities Department
! B (multiple values)

Moving To-Do List

Pack
Change address

Accounts
B Accounts Management
B Administration
M d 1 } |' B Concession Management
W driver s l[1ICensa . =
B Engineering

Register car

@ Group HR Management

1 1o
Logaistics Manaa ent
Logisucs ivienagement

B Merketing

Register to vote

Find new providers

@ Purchasing
e
Cal=a
Bl o8ies
@ Sales Management
c L RC
B Stock & Shipping

Ensure legends can be displayed on all screen sizes

Osas
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Choose the Best Chart
(Presentation)

Word cloud

Keto recipespi...

La2Sadna gy A TSR - EROE, SCeReen
e ke nicken Ret e
-~ X
-~ Juaca oie

L . - =
. TY ) "\ Tt [ > - |  ~—
oece uoda IO! - -;_19‘ ( = =Tl e =
ecip
o Ay DRt o ey
spaghett boi¢ 1€5€ D, ee ol Beiresiis
» se Prouts
_l_ “
nire puadil laatios
3 )3
[} " | '} LA e - s
Hollandaise Sauce N con carne

g = Plant based recipes
Dana prea
: Sourdough bread .
3 Cake recipes
Beef stroganoff - Chil
Vegan recipes
Deel -IA.?'L_I'f:)’d'iOu g
Hot cross buns O)

Is a graph required?

l[lustrations

EPIGENETIC MECHANISMS

EFICENETIC
FACTOR

Text object

Average customer satisfaction is higherin
South America, but average product

LBL LR LARS i W
i CEENT IACTIE

quality is the same. Perhaps the 9

additional product lines in Europe (Kiosk, _ 'i*\
Bead, Store, Promo, and Gift) account for w
the lower satisfaction scores. Ly s SN
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Choose the Best Chart

Presentation

* Highlighting one important fact
e Comparing two or more things

e General

* QOvertime

* Against benchmark
* Showing survey or questionnaire results
* Describing how parts relate to the whole
* Showing relationship between data

items

* Isagraph required?

Osas
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Focus on What’s Important

* Organized

* Easyto navigate
* Versatile

* Attractive

Osas
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Focus on What'’s Organized

Important
Focus on a single idea
\ -,
Q Use hidden and pop-up
= pages to provide details
Limit the number of —
Multiple objects
pages
C>o O -
O o Stand on its Limit the number of
own Dages
D
/fh< g | | S
= = o
—o—F— = 0
O3 r

Osas
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Focus on What'’s

Easy to navigate

Important

ADD DESCRIPTIONS

o Use clear, detailed titles
 Add additional details and
numbers, when needed

Use consistent fonts, provide details for keyboard shortcuts

ADD INSTRUCTIONS

Table of contents
ntroductory page
nstructions for each
Dage

-xplain report actions

Copyright © SAS Institute Inc. All rights reserve d.
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Focus on What'’s Versatile

alll

Ranks

e Focus on important values
 |dentify leaders or laggers

Actions

|
PN

Viewer
customization

* Modity options
* Change chart types
» Select the data

* Add interactivity
* Aid in self discovery

Animation

l© v

* VView changes over time Prompts

e Focus on differences

e Focus on specific areas

e Filter report or page

Use automatic actions to speed up development

Copyright © SAS Institute Inc. All rights reserve d.

Links

* Provide additional information

Osas



Focus on What'’s
Important

Copyright © SAS Institute Inc. All rights reserve d.

Attractive

Danger
Revolution

Excitement
Energy

Passion
L ove

Warmth
Autumn
Visibility
Harvest

Nature Depression

Happiness Cowardice
Optimism  Caution
Warmth

Joy

Freshness Jealously
Wealth
Youth

Immortality Sadness
Peace
Trust
Security

Royalty

Wealth

Nobility
Honor

Purity
Elegance
Peace
Cleanliness

Sophisticati
on Death
Mystery Mourning
Formality Illness

Osas



Focus on What’s Important

* Organized

* Easyto navigate
* Versatile

* Attractive

Osas
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e Limit the number of pages
e Limit the number of objects
 Make more important objects larger
* Consider placement of objects
* Arrange objects with actions in a logical
order
* Use negative space
* Use the default grid layout or containers

Consider the Layout

Osas
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Limit the number of pages

Consider the Layout

Table of Contents i Draft 2 Plan Choose the Best Chart Focus on What's Important Consider the Layout Test, Test, and Test Again

Arrange the pages to advance your data story >

Limit the number of pages (less than 6) >

Add a table of contents or introductory page )

Use page links to control navigation )

Use pop-up pages to provide additional details )

Osas
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Consider the Layout

Make more important
objects larger

IT

Riserva
Naturole
Statale
Tenuta

Select a country to view customer details:

1___delia Marcigliana  Fonte Guidonia
y Nuova :
. . , (-‘ SO
yoluroie
" ‘. ." \ Monre &
. . . =] Villanova 7 /.
Bz [&) Tivoll Tivoli

®
! o o o0
% ,

\ @
)
e ® o /8 o
v & W,
. / /‘/‘A "y ' N
p @ “_/‘_,» g I’ ®e o
- T .
N\ Roma®h\ A ® 9o, ® ) @ @&
e * ® g o
O == ® o0 ‘
@ o\ ® e %y
\@ o
Z @ @ L @ \@
> ' o & i 0 Zagarolo
// P L'»?"i ‘. ) "i- ."'. 3
Regronagle ” \
!. Mo ANt \ .. ad X g San Cesareo
' . > Monte
@\ C'\\ -2 F""'.. Compatri ]
‘ iamiiino
® ©® ) o® .upom; '& " R?‘
g di Rovno- @ taferrat @ Priora
@ ‘ @cmpino -0 ® '
el ‘
“ ( \ & zn‘no D
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Cave

vilmon_t_qpe

Artena

Customer Satisfaction

37%

Customer Distance

6.1

Number of Orders

323

Copyright © SAS Institute Inc. All rights reserved.

Osas



Consider the placement
of objects

Consider the Layout

Focal point Related objects

South America Europe

Expenses by State - Select the needle plot to filter the table

$80 Customer Satisfaction

71%

EXPENSES

Below are the expense details for the
top selling Facility in 2017. $60

Customer Satisfaction

45%

Product Quality

89%

Product Quality

89%

$40
Overview of Page Interactions

$20

| Number of Orders by Product Line Number of Orders by Product Line

0|

AL AR AZ CA IL LA NH NJ NY OH PA ™ WA

$451,146,770 Figurine
Product Material Cost Figurine e

Facility City Facility Product Material Cost Growth Over Time Product Price (tar... &
$1,140,709,631 Newark NJ00178 $1,117,100 - $3,485,296 Pl
Actual Material Cost Philadelphia PA00151 $464,592 T o~ $4,645,916 Kiosk

Manchester NH00169 $511,406 — $5,114,062 Gams

Joliet ILO0090 $1,068,235 =" $10,682,354 Feac
$1 '146'425'_675 San Diego CA00135 $1,133,077 = ~V" — $11,330,768 Store
Targeted Product Price

Cleveland OH00144 $6,025357 T T ~— $18,027,474

Elgin ILO0099 $1,829,893 T o~ $18,298,931 Flush Freme
222,270,010 Birmingham AL00072 $1,845,270 —m——~ N/ $18,452,703 Gift
Staffing Expenses Corpus Christi TX00020 $1,980,300 e——r—=" NN $19,802,995

Copyright © SAS Institute Inc. All rights reserved.

Notice that average customer satisfaction is higher in South America, but average product quality is the same. Perhaps the additional
product lines in Europe (Kiosk, Bead, Store, Promo, and Gift) account for the lower satisfaction scores.
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Consider the Layout

in a logical order

Arrange objects with actions

] Africa ($127.68)
[] Asia $15,503.70
I M Europe $5,659,450.59 | o ©
4;’ X /!
[ ] North America $2 121 645.57 A
[ ] Oceania $462,934.63
e reetM
Profit Number of ers Country a Product Line l fit Number of Orders
$400,000 ........................................... i 40'000 Italy Chlldren $20,92085 3,326
——— |12 |y Clothes & Shoes $317,677.91 41,018
$200,000 o o DR ¢+ vvveenerrnrnrnenense - 20'000
- . ltaly Outdoors $215,364.86 12,310
B ltaly Sports $377,051.39 21,088
Sports Outdoors
Clothes & Shoes Children
Product Line
B Profit Bl Number of Orders

Osas
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Use negative space

Consider the Layout

Expenses and Material Costs Profit

Product Line

Action Figure

$1,882,327,815

Promotional

Stuffed Animal

$0 $100 $200 $300 $400 $500

Expenses / Product Material Cost (millions) Product Brand

Il Expenses [l Product Material Cost Il Toy H Novelty

Product Material Cost (millions) Product Product Description Expenses Revenue ¥  Product Material Cost
$25 Plaque Cintom $55,565,403 $163,601,637 $50,901,670
Card Spike $16,913,767 $99,718,448 $6,415,714
Card Slam $16,895,745 $99,507,738 $6,327,054
$20 Card Dos $16,642,978 $99,151,872 $6,328,882
Card Playing Cards $16,721,354 $98,344,381 $6,285,691
Board Chess $21,723,831 $90,821,102 $17,078,949
Board Checkers $21,742,700 $90,277,493 $17,060,659
$15 Board Life Lessons $21,932,477 $90,203,031 $17,176,558
Board Bob $21,539,662 $89,972,843 $16,982,087
Board Pop $21,523,218 $89,010,377 $16,901,977
Board Money Pit $21,578,294 $88,471,856 $16,927,873
510 Board Pink Unicorns $21,359,461 $88,448,427 $16,809,147
Board Rise-and-Fall $21,449,045 $88,099,040 $16,832,583
Board Backgammon $21,112,960 $87,351,628 $16,540,430
Puzzle 100 Piece $14,830,584 $60,409,068 $9,618,918
$5 Puzzle 1500 Piece $14,786,308 $60,281,739 $9,609,029
Puzzle 2000 Piece $14,721,912 $59,627,318 $9,527,871
Puzzle 2500 Piece $14,418,561 $58,976,852 $9,410,093
50 —_ Puzzle 1000 Piece $14,669,792 $58,963,415 $9,514,817
om0 . 1990 1095 2000 2005 2010 Puzzle 500 Piece $14,717,121 $58,340,803 $9,506,368
Puzzle 250 Piece $14,568,181 $58,077,533 $9,464,758

Date by Year
Puzzle 750 Piece $14,752,964 $57,835,074 $9,513,788
Product Line Backpack Purple $15,106,990 $36,734,477 $14,504,430
Acticn Figure Game Fromational Stuffed Animal Backpack White $14,357,375 $35,319,655 $13,760,839

Expenses and Material Costs

Product Line

Action Figure

Promotional

. Too cluttered

Stuffed Animal
(Data is u; gated weekly based on reporting from all rﬁsi)onal offices) 200 300 400 500
Expenses / Product Material Cost (millions)
B Expenses [l Product Material Cost
Product Material Cost (millions) Product Product Description 4 Expenses Revenue Product Material Cost
25
Profit . . 337,074,471 0 0
Puzzle 100 Piece 14,830,584 60,409,068 9,618,918
Puzzle 1000 Piece 14,669,792 58,963,415 9,514,817
Puzzle 1500 Piece 14,786,308 60,281,739 9,609,029
20 Puzzle 2000 Piece 14,721,912 59,627,318 9,527,871
Puzzle 250 Piece 14,568,181 58,077,533 9,464,758
1,882,327,815 Puzzle 2500 Piece 14,418,561 58,976,852 9,410,093
Puzzle 500 Piece 14,717,121 58,340,803 9,506,368
Puzzle 750 Piece 14,752,964 57,835,074 9,513,788
15 Cat Abyssinian 981,276 3,864,310 133,061
Elephant African 5,030,846 19,701,569 687,755
Soldier Air Force 5,516,333 9,212,844 356,762
Procuct Brand Horse American Quarter 1,125,514 4,321,397 150,958
10 W Toy M Novely Cat American Shorthair 1,000,273 3,827,446 135,253
Horse Andalusian 1,119,423 4,618,091 154,914
Primate Ape 2,004,428 7,907,577 271,020
Horse Appaloosa 1,160,219 4,465,680 156,623
Horse Arabian 1,139,417 4,483,835 158,674
5 Soldier Army 5,448,852 9,287,519 361,054
Elephant Asian 5,073,483 19,811,043 691,391
Board Backgammon 21,112,960 87,351,628 16,540,430
Athlete Baseball 1,711,359 2,981,500 112,908
0 T ——_ Athlete Basketball (F) 1,729,310 2,909,743 112,540
1980 1985 1990 1995 2000 2005 2010 | Athlete Basketball (M) 1,728,578 2,901,383 111,004
Date by Year Dog Beagles 1,013,203 4,067,958 138,614
Cat Birman 1,015,316 3,965,949 138,139
Action igure Game " Fromtional Stufed Anima ke i s k] SR

Use caution when modifying padding from default

Copyright © SAS Institute Inc. All rights reserved.
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Consider the Layout

Stacking container

Use the default grid layout
or containers

Bar Chart Detail >
Total Profit by Company Scrolling container
Crion USA $11M
Customer Analysis
Orion Germany
Orion France Select a country to view customer details:
IT v
Orion UK
Crion ltaly z £ g
’ Customer Satisfaction Customer Distance Number of Orders
Orion Spain 37% 6 1 323
=)
Bar Chart Detail
Crion Holland
- . . Company & Total Profit
Crion Australia
Orion Australia $3,236,066.44 "/ /i J' Nuova
-~ : OCrion Belgium 51,416,796.664 3 [c24] f Ty ..
Crrion Belgium — W | 3
Crion Denmark $1,128,257.91 th P 2
Crion France $4.178.261.41 f ° P Ry
Crion Denmark g N @
Orion Germany 37,598,004.94 Al '\}\ ®
) Orion Helland £3,452,9156.94 E "'. \“;.\Q
Purchasing e AN
Orion [taly 55,866,333.71 A ® \
1 . - Porco vate T W
Orion Spain 54,714 697.53 Y ! y ° /‘ Shkniene @l g
L] ol ,'.:
Orion UK $6,075,871.05 NN AP
Orion USA $11,330,640.75 UAE Ao O 1°°
rion US .330,640.75 L Nl TS -
Purchasing $583,320.66 N o\x: S vl
NS R R e &
” ’/\ s . 5 " @
3 ¥ f - e Y ‘ /I
TN Sk ) | &
: o/ e i
¥ LA i
fr ) 3 ‘/Ir'-:-__.\ A
é = a® R ElL

Copyright © SAS Institute Inc. All rights reserved.

Prompt container

Prompts v

Novelty | Toy

Plush v

[_] Cheeta
Dachshunds
German Shepherds
[ ] Gibbon

Golden Retrievers
] Gorilla

Labrador Retrievers
[ ] Lepoard

] Lion

] Lioness

[ ] Maine Coon

017JIN

Close

Osas



e Limit the number of pages
* Limit the number of objects
 Make more important objects larger
 Consider placement of objects
* Arrange objects with actions in a logical
order
e Use negative space
 Use the default grid layout or containers

Consider the Layout

Osas
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* Report Review pane

* Peerreview

 Test on multiple devices

 Create PDF (report distribution)

 Perform a test print (hard copies)

* Project the report to check colors

* Embed report using SAS Viya SDK for
JavaScript

* Access report from SAS for Microsoft 365

* Play the report (kiosk or slideshows)

* View report using browser with different
locale

Test, Test, and Test Again
o

Osas
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@{@} Test, Test, and Test Again

Report Review pane

# | Editing

Page1 ¢ +

Ciata

|/

Objects

Q
Suggest

- Performance
Outline Issues

Provide meaningful titles for accessibility

Copyright © SAS Institute Inc. All rights reserved.

> Report Review

L L]

® 1 © 2 B 44 <—

Fvaluate Performance

D Filter

> (1) Data Source Count
> (@ Page Count
v (@ Unused Data Sources

- I P S ~ ) _ e ey
Unused data is assigned to your repert. To improve

performance, consider removing the unused data.

Bl PARKS '
> (1) Color-Dependent Display Rules (4) <
> (1) Lattices (1) <

> (1) Object Count

> (1) Object Names (33) <«

> (1) Unused Calculations

Lid

> (1) User-Defined Formats

3

—— Severity

Accessibility
ISSUES

Osas



Test, Test, and Test Again

Copyright © SAS |

nstitute Inc.

|s the report
easy to
navigate?

Peer review

Did you
lost?

get

0sas



Test on multiple devices

@{@} Test, Test, and Test Again

2 %) O &

New tah CtrleT — i [0 Elements Console Sources Metwork 22
MNew window Ctrl+M
Mew Incognito window Ctrl+5Shift+=N
History b Dimensions: Responsive ¥ | 400 | = | 844 |
Downloads Cirl+J v Responsive
Bockmarks *
Google Password Manager m (Phone S A
Extensions 2 IPhone xR v
r IPhone 12 Pro
Zoom - 100% + L g
Pixel 5
Frint... Crrl=P Samsung Galaxy 58+
Cast...
Samsung Galaxy 520 Ultra
Find... Ctrl+F _ _
IPad Air
Save page as. Ctrl+5 Mare tools »
- ) iPad Mini
reate shortcut... ;
. Edit Cut Copy Paste Surface Pro 7
Mame window... .
Settings Surface Duo
Clear browsing data...  Ctrl+5hift+Del Help » Galaxy Fold
Performance ([ £t Samsung Galaxy A51/71
Task manager Shift+Esc Mest Hub
Mest Hub Max

[ Developer tools Ctrl+Shift+I

Facebook for Android w407 on Pixel 6

Edit...

Osas
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: Oth
Test, Test, and Test Again fnertests

Create PDF (report distribution)

Perform a test print (hard copies)

Project the report to check colors

Embed report using SAS Viya SDK for JavaScript

Access report from SAS for Microsoft 365

Play the report (kiosk or slideshows)

0000000
NN N AN N NI N

View report using browser with different locale

Gsas
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* Report Review pane

* Peerreview

 Test on multiple devices

 Create PDF (report distribution)

 Perform a test print (hard copies)

* Project the report to check colors

 Embed report using SAS Viya SDK for
JavaScript

e Access report from SAS for Microsoft 365

* Play the report (kiosk or slideshows)

* View report using browser with different
locale

Test, Test, and Test Again
o

Osas
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Handy Links

Beautiful Reports

Creating Accessible Reports Using SAS Visual Analytics
Envisioning Information by Edward Tufte

Gallery of SAS Visual Analytics Objects

Telling Your Data Story by Atrin Assa

Tips and Techniques for Designing the Perfect Layout with SAS Visual Analytics by Ryan
Norris and Brian Young

Tips tor Building Rich Interaction in Your SAS Visual Analytics Reports by Jeanne Marie
Tan and Sierra Shell

SAS Visual Analytics Stories are Data With a Soul by Ted Stolarczyk
The Visual Display of Quantitative Information by Edward Tufte
Types of Charts: Choose the Best Chart to Convey Your Message
Visual Explanations by Edward Tufte

Osas
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https://communities.sas.com/html/assets/breports/index.html
https://documentation.sas.com/doc/en/vacdc/default/vacar/titlepage.htm
https://www.amazon.com/Envisioning-Information-Edward-R-Tufte/dp/B000JVEGBO/?_encoding=UTF8&pd_rd_w=vUemM&content-id=amzn1.sym.ed85217c-14c9-4aa0-b248-e47393e2ce12&pf_rd_p=ed85217c-14c9-4aa0-b248-e47393e2ce12&pf_rd_r=144-5578973-8327929&pd_rd_wg=lOOxB&pd_rd_r=dfed0b91-18c4-4490-bc9d-4015a5b3708c&ref_=aufs_ap_sc_dsk
https://communities.sas.com/t5/SAS-Visual-Analytics-Gallery/tkb-p/vagallery
https://support.sas.com/resources/papers/proceedings19/3529-2019.pdf#:~:text=Stories%20help%20information%20pass%20through%20our%20filter.%20Stories,a%20much%20harder%20time%20getting%20people%20to%20act.
https://support.sas.com/resources/papers/proceedings18/2166-2018.pdf
https://support.sas.com/resources/papers/proceedings20/4219-2020.pdf
https://www.sas.com/en_us/webinars/data-with-a-soul.html
https://www.amazon.com/Visual-Display-Quantitative-Information/dp/0961392142/ref=asc_df_0961392142?tag=bingshoppinga-20&linkCode=df0&hvadid=80195681206363&hvnetw=o&hvqmt=e&hvbmt=be&hvdev=c&hvlocint=&hvlocphy=&hvtargid=pla-4583795269731860&psc=1
https://www.mymarketresearchmethods.com/types-of-charts-choose/
https://www.amazon.com/Visual-Explanations-Quantities-Narrative-Paperback/dp/B0B8BRL3HH/ref=sr_1_1?crid=2RLAO3BFPXEL0&keywords=visual+explanations&qid=1690399091&s=books&sprefix=visual+explanations%2Cstripbooks%2C123&sr=1-1

Charu Shankar

EMAIL

BLOG

TWITTER

LINKE

Copyright © SAS |

DIN

nstitute Inc.

Charu.shankar@sas.com
https://blogs.sas.com/content/author/charushankar/
CharuYogaCan
https://www.linkedin.com/in/charushankar/

v Did you
enjoy this
session, Let us
know in the
evaluation



https://forms.office.com/r/e05k56A1Ck

The SAS® Viya® ETL Playbook i

Charu Shankar

SAS EXPLORE |/ §sas



The SAS® Viya® ETL Playbook
Charu Shankar, SAS® Institute

With a background in computer systems management. SAS Instructor Charu
Shankar engages with logic, visuals, and analogies to spark critical thinking
since 2007.

Charu curates and delivers unique content on SAS, SQL, Viya, etc. to support
users in the adoption of SAS software.

When not coding, Charu teaches yoga and loves to explore Canadian trails
with her husky Miko.

Osas



Data Used In This Presentation

/go%e- (e Clise

#a; 7:9 Kef/h\/e /h‘% ?

"With all the passion and fire of one's
beginnings in order to kindle new dreams."

-GUY LALIBERTE

%

Osas
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Agenda

ETL or Extract, transform, and Load is an
integral process for data engineers to extract
data from different sources, transform the
data into a trusted resource, and load that
data into systems that end users such as data
scientists can use for computation and
analysis. In all the buzz around analytics, ETL
is often relegated to the background, but data
scientists depend deeply on this solid
foundational task before they can deep dive
into analytics.

Leverage the power of the Cloud to extract,
transform and load data using SAS programs
executed in the SAS Viya Compute Server. The
good news is that if you are already
programming in SAS 9, you’ll feel right at home
in Viyal!

Osas
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SAS Viya Compute Server Overview

T T

— ([

Program using Access data using Client to the
SAS®9 code SAS/ACCESS CAS server

Osas
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« DISK

.
©l=

&,

J
J
K

5%

Data is transferred DATA step is Many PROCS
from disk to memory. processed single- are multi-
threaded. threaded.

Osas
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CAS Server on SAS Viya
S B oo

—
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SAS Viya Servers and Processing Environments

SAS Viya

Traditional SAS Next-gen SAS
processing processing
engine engine
SAS SAS Cloud - CAS g
Executes traditional | a0 00 Analytic xecutes LA>-enable

Services code in parallel on

SAS®9 code
Server (CAS) 77 in-memory data

#PharmaSuUG2023 Paper AP-90



SAS Viya Servers

SAS

Compute
Server

libname pvbase "&path/data";

data profit;
set pvbase.orders;

run,

proc means data=profit;

run,

e
Standard SAS code
executes on the SAS
Compute Server.

o

\

/

The MEANS Procedure

Analysis Variable : Profit

Continent Name N Obs Sum Mean
Africa 770 -127.6800000 -0.1658182
Asia 1110 15503.70
Europe 653684 5659450.59
Morth America 235708 2121645.57
Oceania 60397 462934.63

Copyright © SAS Institute Inc. All rights reserved.
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Mew

E)

Options Wiew

i
Libraries

* @ :
4 &5y Libraries
b8 MAPS
P MAPSGFK
bl MAPSSAS
a PV
B ALLCOETS
P EZ CLIENT_L..
P Es COUNTR...
PEg CUST_SU...
P EZ CUSTOM...
* B8 EMPLOY...
P Eg ORGAMNI. ..
P EZ PRODUCTS
*Es FRODUC...
v B PROFIT
P8 SASHELP
4/l SASUSER
b5 WORK

= Cpen

SAS Viya Programming Intertace

SAS® Swdie - Develop SAS Code

= Save All

[#] pv01d01.sas x +

2 Run

Code

CO =] O L s R e

T T N I R =y Ry
R T B N T FY NPy =

& | [ Copyto My Snippets | *)

Rlet homedir=%sysget(HOME);
%let path=&homedir/Courses/PGVY35;

libname pv "&path/data";

data profit;
set pv.customers;
Profit=(RetailPrice-Cost)*Quantity;
format Profit dollars.;

run;

ods excel file="&path/output/customers.xlsx";
proc means data=profit sum mean;

var Profit;

class Continent;
run;

proc sgplot data=profit;
hbar Continent / response=Profit stat=sum
categoryorder=respdesc;
run;
ods excel close;

|1+
+

Log

¥ Debug

Results Output Data

The MEANS F

Analysis Varial
Continent Name N Obs
Africa 770
Asia 1110
Europe sh3684

Morth America

Ciceania

NF VLS R LT Fdadaun

300452.68 270.6780901
113934067 174.2953282
235708 43059411.16 1826811613
60397 9045283.93 149.7637951

web-based application

access data and programs

write new programs

store code for common
actions

generate code with tasks

et Mame

Europe

Maorth America

Dceania

Copyright © SAS Institute Inc. All rights reserved.
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Accessing Data Sources with Compute or CAS

Compute Server % _}_}_E;’ (\_\ V\_/ V—/

|

i —
|

|

|

Er—

() (&) (=

Zaf

CAS Server

Osas
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SAS Libraries

—
0000
0000
—
—

— S
<

o>

CAS Server

Osas
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CAS Server

Osas
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You can transfer data from Compute to CAS.

Applications

il

4
o
YN

Osas
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Depending on the data size and your objectives, you will want to read the data
from the data source into the appropriate server.

D

0000
0000

— 3333| |8383] 3838
[ € ) | |=™| |=>™| |>
| (&)(&)(w

Zaf

_J

CAS Server

Osas
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Data Sources

a <
(o) T 5P ©
Compute Server CAS Server

SAS/ACCESS SAS Viya Data
Interfaces Connectors

Osas
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« DISK
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Data is transferred DATA step is Many PROCS
from disk to memory. processed single- are multi-
threaded. threaded.

Osas
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data fp.final;
set fp.new;
run;

proc freq data=fp.new;
run;

proc means data=fp.new;
run;

Data is loaded and
unloaded from memory
three times.

Osas
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1 Introduction
ETL Purpose

- TL allows businesses
consolidate data from r
databases and other so

single repository with da

been cleansed and qual

LO
U

U

i

Ltiple
‘ces Into a

ra that has

ed In

breparation for analysis. This unified

data repository allows for simplified
access for analysis and additional
processing. It also provides a single
source of truth, ensuring that all
enterprise data is consistent and up-

to-date.

Copyright © SAS Institute Inc. All rights reserved.
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1 Introduction
ETL The Big Picture

8 ........... | Viya
Transform applicat

ﬁ ions,
, . Extract Load

U ........................... > =GO py e > 8 pe rsona
- <~ s-data

scientis
........... t

Osas
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SETL Demo

Copyright © SAS Institute Inc. All rights reserved.



LINKS

Loading and joining tables in cas

Osas
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https://go.documentation.sas.com/doc/en/vdmmlcdc/8.1/proc/p0aq8wvz0nw5mvn1atw6gqqotdlu.htm

Thank You

Charu Shankar
SAS Institute Toronto

EMAIL Charu.shankar(@sas.com

BLOG https://blogs.sas.com/content/author/charushankar/
TWITTER CharuYogaCan

LINKEDIN /

LinkedIn Group https://www.linkedin.com/groups/5095978

Copyright © SAS Institute Inc. All rights reserve d.
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https://www.linkedin.com/groups/5095978
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