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SAS Viya
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SAS Viya is a cloud-enabled, with
.. the power of in-memory
= computation, it delivers insights with
= the speed and precision that today's
dynamic world demands.
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From raw data to operational
insights, SAS Viya simplifies
decision-making across your
enterprise

U

Secure web access eliminates the
need for local installs, letting you
dive into your data anytime,
anywhere

®

DN
®¢

it's built for everyone, from data
scientists to executives, it offers
interfaces that adapt to different
work styles




shuse  User Interfaces in SAS Viya

Programming Interface Visual Interface
@lol

« If you like to code, SAS Studio is for you.  Don't code? No problem. SAS Viya has easy
drag-and-drop tools to help you!

« SAS Viya has powerful tools:

« SAS Visual Analytics

« SAS Drive

« SAS Visual Data Mining and Machine Learning
« SAS Studio



shuse SAS Viya Visual Analytics

SAS® Visual Analytics - Explore and Visualize

« Collaborative and cross-departmental e comem
decision-making
« Data expert or a team leader - it helps D
highlight essential data -
* Reveals Data trends and pattern visually =
* No technical expertise is required %ﬁj O - T rf
——— = o ||| | 27 - ) E— : L"(-"
— = .[||||||||II||||||| Il = =  =— T




shuse Navigating the Contents Pane

= SAS® Visual Analytics - Explore and Visualize
[#] Editing Report 1
Page 1 +

Gateway to efficient F e

analysis

y .

With a click, you can 0 @

open various panes and _ T“ y

Craft your report aS O;‘T"e Drag a template, data items, or objects here.

smoothly as possible B

Custom templ SAS templ,
. — °
Hemuetn f\ N /\/ ( ] Regional | Revenue
N\ . e

Bl - \\ 1.7 5.4k ——
_ — e ——

— — ||||||||||||| — ] S ——
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shse The Canvas - Artistic Space

Editing Report 1 o) H |
Pagel © +
s &
Deta
% &
obiecs [l N Roles

It's where you bring
data to life e )

= dlitatnly
This canvas is your -
space for creativity

. 3
and analytical \ /

storytelling

Drag a template, data items, or objects here.

Custom templates SAS templates

<

ime Axis - o, —
S B | . [
T\ f \ U

Measure by
amnihees |\ . . — G
= = .|||||||||II|||||||||||||||||| = = = }'gg




chuse Properties Pane - Toolbox for Precision

o - It's the tools to refine and define
- your reports
o~ @ - Here, you can manage options,
Attty . assign data roles, set actions,
Drag a template, data items, or objects here. fules establish rules, apply filters,
3 and even rank your data
[ s L. . .
- It's about giving precision to
your insights
Manage templates
*x/\/"/// ... Regional Revenue e
—— 17K 54K e ——
My s (¥
|||||I||| | | | || o ] ""ai
Al = —




shuse - Dynamic Data Management

[#] editing

«

g

Data

- Control center for your
data sources

- Add new data and refresh ..
existing sources

- It's all about keeping your
data dynamic and relevant

Data

BAML_CRF_LISTING
0
+ New data item

v Category
(i CRF Name - 72
[ Current Review Status - 4
@ key - 14K
[ Site Name - 10
[ State - 3
[ Subject Number - 20
2 Visit Date - 394
A Visit Name - 77

v Measure
& Frequency
& Missing Fields &
& Sequence Name &’

«

«

& Time from Visit date to Visit start in E... 2

& Time from Visit date to Visit start in E... 2

v Aggregated Measure

& Frequency Percent

Clear selection

o

Provides information about a
selected data item or custom
category



p@e Objects Pane - The Visualization Library

SAS® Visual Analytics - Explore and Visualize

Editing Report 1 @ 9 H ' |
« Page 1 +
Objects
E] : @
o g Frequency, Missing Fields by Subject Number AN b
- - - - w 130080 : e
* Visualization library = ..
BB Crosstab e
¢ B ustbk A"*
* Just drag and drop
[ul Bar chart Rule:
[t Box plot
the one you need B e s cuonsi

22 Bubble plot

onto your canvas, and o oot e |

E8 Comparative time series plot

watch your data take S
| Dual axis bar chart

a visual form o

1| Dual axis line chart

> o
fanks

Subject Number

12 Dual axis time series plot

@ Gauge

B Heatmap

r | . Histogram
F Keyvalue

|2 Line chart

u Needle plot

I
v

S 00 - p . -

1. Numeric series plot

v \ B Parallel coordinates plot Frequency Missing Fields
W Frequency M Missing Fields

Q Piechart

1% Qrattar nlnt



shuse  Suggestion Pane - Analytical Advisor

a0

EI Editing

; Suggestio

. OB —
Once you select a data source, s iy g
. . issi Fi
it proposes objects and 2 o e g
visualizations, sparking new 2 .3 K 671K
ideas for how to represent your
data

Sequence Name e

eeeeeeeeeeeeeeeeeee



shuse Report Review - Quality Check

Report 1
Report Review
E Editing

& used Data Sources - Medium priority
Report Review :
Data
* Acts as your quality checkpoint 0 0 © 10 0
N edium priori
. . . ol,::; Evaluate Performance
» It highlights areas for improvement, .
. 2
ensuring your reports are great g
o v © Unused Data Sources (1
= Unused dats is assigned to your report. To
Outline LP;\ECZCEL‘C;:O'”HE”CE consider remov ngthe
i RTC_AE_SUBJECTS
B =

Review



p@e Outline Pane - Organize with Ease

Editing

¢ Outline

€]
It's where you can structure your report’s pages C e

: ) " |

and objects, rename, hide, or move them around Bl -+ NewPage
with ease o B

ey @ Pie - Cur R t 1

sssssss [ Page 5

It's about keeping your report not just informative but =
also navigable

Review



shuse  Options Pane - Customize Your Style

SAS® Visual Analyics - Explore and Visualize a & 2 (
Editing Report 1 b} H 1 |
e Pagel 1o+ ”
Options
) - 3
: Opsons
Frequency of Coded Term 5 Dot - Coded Term 1 °
«
w Frequency N
Objects 2 ° Eel Roles

v Object a

« It allows you to

Dot - Coded Term 1

tailor the look and W
feel of your reports - ! X
- Alternative text: @ 'S

« Personalize data , SRR
styling, frame

[ Periodically reload object data

styling, and more ; | | i | |

O Specify width

o0 ° ° e o ° ° o o LI ° o o
Extend width if available
Shrink width if necessary
o0 o o0 o o ) ° o oo ° ° ° @8
HEIGHT
00000000 0000 © 000 G000 000 000 00000 0 00 O 00 000000 O 000000 O 000 0 O 2000 €20 00D [ specify height
Coded Term Extend height if available

Shrink height if necessary 4
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chuse Role Pane - Define Your Data

SAS® Visual Analytics - Explore and Visualize

[#] editing Report 1 ) E 1|
g i ’ Data Roles ;
Frequency of Coded Term :, ez e Optiens
, W fzequency . =}
+ It's where you = |"
define the role of :
each data item in o
your visualization = ? s X
8 Lattice row (o
« It's about assigning h et
the right part to your @ oy
data, ensuring it ; | | I | |
tells the right story Il S R U il



shuse  Other Properties Pane

9 :
»
» Action enables you to create filters and link Actions SR diin
objects within or between reports .
Dot - Coded Term 1 v

* Rules enables you to create rules to highlight [ Automatic actions on all objects

results based on specified values oles
v Object Links

Q
» Filters enables you to add one or more filters to i Aeens
. age Links
the selected object
> Report Links *i_
« Ranks enables you to add rankings to objects 2 URL Links



sse Dashboard Discoveries

SAS® Visual Analyti plore and Visualize
* Query Status and Timeline ® J @ -~ E 1 |
QueriesStstus  Query by eCRF page Safety Queries Status Queries/Safety Queries Summary Queries Listing Safety Queries Listing

Filters:  No selections

uery create: uery status ite
Query created by Query status by Sit
01 (missing values) No. of distinct queries/self queries
Oom 600
O Pusite Staff (Self-correction) .
[ ssm

500

400

St 3%
Query status 323
No. of distinct queries/self queries o s
3.2% focd
200 ==
156
110
96.8%
101 104 112 106 105 110 102 114 118 109 107 120 122 116 108 123 115 121 202 201
Query status Query status

B Closed query M Other Answered query Ml Closed query M Outstanding query




sse Dashboard Discoveries

Queries S Query by eCRF page Safety Queries Status Queries/Safety Queries Summery

Filters: (DM x

Query created by

[ (missing values)

DM

[ PI/Site Staff (Self-correction)
O ssm

Query status

No. of distinct queries/self queries

21%
14.5%
83.4%
Query status
B Closed query [ Answered query M Outstanding query

SAS® Visuel Analytics - Explore and Visuelize

Query Status and Timeline @

Queries Listing Sefety Queries Listing

Query status by Site

No. of distinct queries/self queries

600

400

300

100 o

==
T
105 101 106 104 110 102 18 12 107 123 108 109 114 120 16 1

Query status
Answered query M Closed query B Outstanding query




sse Dashboard Discoveries

SAS® Visuel Analytics - Explore and Visualize

- Query Status and Timeline ® S @ - A |
Queries Stats Query by eCRF page Sefety Queries Status Queries/Safety Queries Summary Queries Listing Sefety Queries Listing
Safety Query by Form name » Safety Query by Site No. grouped by Query status
«
Form name Safety Query
Adverse events records 6

Concomitant medications records -

Disease status, new malignancies -

5
Informed Consent -
Physical Examination -
Study Termination 4
Visit Date
0 10 20 30
Safety Query
3
Safety Query by Query status
Safety Query
2
1
0
T T T T T T T T T T
Query status 110 104 105 107 109 101 118 112 202 116 102 106 108 114 115 120 121 122 123 201

W Closed query Site No.
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Using SAS Viya to visualize and track
the coronavirus outbreak



[ Coronavirus Company Message I Ssas Coronavirus Report - Powered by SAS® Viya®

Global Status  Location Analysis  Epidemiological Analysis  Trend Analysis ~ Spread overtime  Collective Insights

- 2019-20 Novel Coronavirus Outbreak Cases azion &8

09, Global Cases and Analysis of SARS-CoV-2 M ay 3 1 , 2 0 2 O SAS \/iya

In early December 2019, a new coronavirus, designated SARS-CoV-2, was identified in Wuhan, China. The illness from the outbreak,

Total Confirmed Cases termed COVID-19, on March 11, 2020, has now been declared as a global pandemic by World Health Organization. Overall OUtbre:k Ib:oz:l":ry (:::)
ota rm lence
6 1 6 6 9 4 6 Cases per 100k population Confirmed cases by country & Coty Raoket Cases M (/100k) WL
I I - United States 1.8M 544 s 104K
Total confirmed cases of COVID-19 per 100k population by country B 13K 244 - 2%
Total Deaths Russian Federation 406K 278 47K
United Kingdom 276K 409 wm 39K
3 7 2 0 3 5 Spain 239K 512 = 27K
I Italy 233K 385 mm 33K
India 191K 14 1 5.4K
Case Fatality Rate Mortality Rate France 189K 290 = 29K
o (o) Germany 183K 220 » 8.5K
6.03 /o 0’005 /o Peru 164K 506 1 45K
Cases per 100k (Range)  All Other 2™ 21,587 mmmmm 87K
More details by each location available here m<10
u>10<100
>100 < 300
Daily % change in confirmed cases (global) :::'.‘;0:’" ‘;m“’oo

90.57% New Cases - Top 5 impacted countries (last 7 days)

80%. Country/Region
M Brazil M India M Peru M Russian Federation M United States
60%
¥
¥ Newgéaland
40%
oy Daily new confirmed cases and deaths (global - last 7 days)
13.13% 13.26%
6.24%
4.07% 5176
- 10.52% 727%74% 267% 2.19% 4221 =] Confirmed - New Cases
0.94%  0.49% 1-97% 307%  197%  185% Deaths - New Cases
T T T
01Feb2020 01Apr2020 01Jun2020 25May2020 26May2020 27May2020 28May2020 29May2020 30May2020 31May2020

Case Fatality Rate (CFR) is a crude indicator defined as the ratio of number of deaths to the number of reported confirmed cases for SARS-CoV-2. Mortality Rate is the ratio of number of deaths to the total

Ssas country population (2019). World population at 7.72B. Prevalence - Total confirmed cases / country population (2019), represented per 100,000 people Source, Disclaimer and Data Information




[ Coronavirus Company Message ] §S&S Coronavirus Report - Powered by SAS® Viya®

Spread overtime  Collective Insights

Global Status  Location Analysis  Epidemiological Analysis  Trend Analysis

- 2019-20 Novel Coronavirus Outbreak oo ax o )
00 Global Cases and Analysis of SARS-CoV-2 May 31 . 2020 SAS \/|ya

For the selected country/region United States , 0.544% of the total population (2019) is affected by this outbreak.

Select focus zone Select a Country/Region name
Europesn Union DR EEETE [United States (1,769,826) 7] This represents 544 total confirmed cases of COVID-19 for every 100,000 people. At current rate, number of cases double every 38 days.
Incidence Rate is at 0.006% and rep 6 new confirmed (s) of COVID-19 for 100,000 people.
Total Confirmed Cases Total Deaths Population
1 7 8 9 8 2 6 a7r g 4 ’ ) Country  Province/State  Subdivision/County >
’ [ ‘= '
New cases by country/province/state on May 30, 2020
Province/State Label Confirmed v Deaths
California 2,054 28
Texas 1,977 px
llinois 1343 60
New York 1,110 74
Virginia 996 5
m 8 "

North Carolina

Daily Cases (Country) - % change in confirmed cases over reporting period

1 Total Confirmed Cases [l Confirmed Cases (% Change)

150.00%
33%
h20.83%
7631% RS st
52.74% 1.132,228 1528241
a“na 39.83% 784,024 1.256,707
4 242 987,890
h 21.28% 699405

1 o 152%2s 2%88% 349% 2.84% 214% 1.73% 1.27% .
0.00% & 000%2 000% 194/000% 101 396 1596 13,599 121208% 6.02% 367% 232% 2.03% 152% 1.63% é.usmii

frwed

T ¥ T T T 8
01Feb2020 01Mar2020 01Apr2020 01May2020 01Jun2020

Data Informatic

Incidence Rate (%) : This refers to the occurrence of new cases of COVID-19 in a population for a country over a specified period of time.
S%S Population: Based on 2019 numbers available at a country level. State/Province level details are available for: Australia, Canada, China, Germany, Italy, India and United States

Source, Disclaimer and



[ Coronavirus Company Message ] §Sas Coronavirus Report - Powered by SAS® Viya®

GlobalStatus  Location Analysis  Epidemiological Analysis ~ Trend Analysis  Spread overtime  Collective Insights

5 2019-20 Novel Coronavirus Outbreak S aron )
ogo Global Cases and Analysis of SARS-CoV-2 May 31 ; 2020 SAS \/|ya

Select focus zone Select a Country/Region name For the selected country/region United States , 0.544% of the total population (2019) is affected by this outbreak.
7] This represents 544 total confirmed cases of COVID-19 for every 100,000 people. At current rate, number of cases double every 38 days.

European Union = Other Countries | United States (1,789,826)
Incidence Rate is at 0.006% and rep 6 new confirmed case(s) of COVID-19 for 100,000 people.
Total Confirmed Cases Total Deaths Population
1,789,826 104,371 329M e e e
I I I ) ‘
Confirmed (Total)
New cases by country/province/state on May 30, 2020 : — 370,770
Province/State Label Confirmed v Deaths
California 2,054 28
Texas 1,977 23
Hlinois 1,343 60
New Yorkc
New York 1,110 74 370770
Virginia 996 5
North Carolina m 8
S e 2 Province/State Label: North Carolina

Confirmed (Total): 28,785

Daily Cases (Country) - % change in confirmed cases over reporting period
1 Total Confirmed Cases [l Confirmed Cases (% Change)

150.00%

1,680,572

1,417,451

1,132,228 1,528,241

784,024 1,256,707
987,890

699405

6% 349% 284% 214% 173% 1.27%

7% 367% 232% 203% 152% 1.63%

52.74%
39.83%
.m,w

101 396 1,596 13,599 1208% 6.0,

21.43%.
T

T T T T
01Feb2020 01Mar2020 01Apr2020 01May2020 01Jun2020

esri -

Incidence Rate (%) : This refers to the occurrence of new cases of COVID-19 in a population for a country over a specified period of time.
S%S Population: Based on 2019 numbers available at a country level. State/Province level details are available for: Australia, Canada, China, Germany, ltaly, India and United States Source, Disclaimer and Data Information



‘ Coronavirus Company Message ’

§Sas Coronavirus Report - Powered by SAS® Viya®

Global Status  Location Analysis Spread overtime  Collective Insights

Epidemiological Analysis  Trend Analysis

c 2019-20 Novel Coronavirus Outbreak Cases as of:

Oo

0 Global Cases and Analysis of SARS-CoV-2

May 31, 2020 SAS Viya

The color shading of a country and provinces is based on the increasing total number of confirmed cases Spread by State/Province for following countries

of SARS-CoV-2.

| Australia | Canada | China | Germany | India I Italy ‘ United States ‘

Global confirmed cases for each country by each day over reporting period Confirmed cases by State/Province level

Confirm... Confirmed (Total)
(millions) 370,770
2
mimaty, o
R
'“{ll,l‘
0 i 1
| (4 1» Reporting Period 22Jan2020 ®— 31May2020 } I [l 4 1» Reporting Period 22Jan2020 ®— 31May2020 }
§Sas

State/Province level details are available for: Australia, Canada, China, Germany, Italy, India ad United States

Source, Disclaimer and Data Information




[ Coronavirus Company Message J §Sas Coronavirus Report - Powered by SAS® Viya®

GlobalStatus  LocationAnabysls  Epidemiclogical Analysis | Trend Analysis | Spreadavertime  Collective lnsights

= 2019-20 Novel Coronavirus Outbreak Cases as of:

CIGE Global Cases and Analysis of SARS-CoV-2 M ay 3 1 2 0 2 0
I

Select a measure

Case Curve Comparizon  Confirmed cases: Days to double  Confirmed Cases - % Change Daily Pulse  New Cases by case type - Weekly  Confirmed : Deaths - Overtime  Confirmed : CFR - Daily >

| Number of Days Since 100th Case

- Confirmed (Total)

Select day range
1t0 131

1,789,826

1,769,819

Select country/region
[] Afghanistan
[[] Albania
[] Algeria
[[] Andorra
[J Angola
[ Antigua and Barbuda
[] Argentina
[[] Armenia
[[] Aruba
[ Australia
[ Austria
[] Azerbaijan

gsas

131
1,500,000

1,000,000 -

500,000

231,732
232248

80,537 80,887 81,003 81,250 81,661 82198 82,543 82,883 83,306 83,805 83,899 83944 83966 83,990 84,029 84,063

&

SAS Viya

84,095

548 1,406 9802
643 2,075 8141

78,928 80386 80860 80977 81,156 81591 82,122 82511 82809 83,213 83787 83,884 B3940 83,964 81976 B4,024 84063 84084

T T T T T T T

T
1 16 32 47 61 76 92 107

Case Fatality Rate (CFR) is a crude indicator defined as the ratio of number of deaths to the number of reported confirmed cases for SARS-CoV-2.

122

S

ource, Disclaimer and Data Information




[ Coronavirus Company Message J SSaS Coronavirus Report - Powered by SAS® Viya®

Global Status Location Analysis Epidemiological Analysis Trend Analysis Spread over time Collective Insights

5 2019-20 Novel Coronavirus Outbreak Casesas of: )
00, Global Cases and Analysis of SARS-CoV-2 M a y 3 1 ; 2 0 2 o CAGH/; ya

Country View  Preval Rate Curve C i Preval / 100k Curve Comparison >

COVID19 Prevalence - Total confirmed cases of COVID-19 per 100k population by country

Select a country/region
[United States (1,789,826) z|
Total Population Confirmed (Total)
329M 1.8M
Incidence (/100k) Prevalence (/100k)
6 5 4 4 Cases per 100k (Range)
: : :g <100
From 300 upto 1000
more than 1000
Incidence Rate Prevalence Rate
% 0.544%
0.006% . o
Case Fatality Rate Mortality Rate
% 0.032%
5.83% : o
Ssas Incidence - New confirmed cases / country pm%:ii}:h:::mﬁ:::;nx cr::i::g:'u:“o:;‘:to‘ :::ﬁ:;:;::q:.p;:ralt;ingm ::is:pmngn:s\.ﬂaﬁon (2019), represented as total cases per S DRl e




[ Coronavirus Company Message ] §Sas Coronavirus Report - Powered by SAS® Viya®

Global Status Location Analysis Epidemiological Analysis Trend Analysis Spread over time Collective Insights

- 2019-20 Novel Coronavirus Outbreak S )
00 Global Cases and Analysis of SARS-CoV-2 M ay 3 1 . 2 o 2 0 SAS Vi ya

< Country View  Preval Rate Curve C i Prevals 7100k Curve Comparison >

Select a time base line

Prevalence (%) by Variable Dimension Date (EPI) grouped by Country/Region
| Number of Days Since 100th Case v |

Select country/region
0.5%

["] Afghanistan |
] Albania

[ Algeria 04% -

[l Andorra

"1 Angola

["] Antigua and Barbuda 0.3% Country/Region
et China
e France
— haly

["] Argentina
[} Armenia
e United States
[] Aruba 0.2% -
[ Australia

["] Austria

["] Azerbaijan 1K

"] Bahamas

["] Bahrain

0.000% 0,000 %2Ryl M-S O 0.005% 0.005% 0.005% 0.006% 0.006% 0.006% 0.006% 0.006% 0.006% 0.006% 0.006% 0.006% 0.006% 0.006% 0.006% 0.006% 0.006%
iy 0.000% 0.000% 002% 0.003% 0.005% 0.005% 0.006% 0.006% 0.006% 0.006% 0.006% 0.006% 0.006% 0.006% 0.006% 0.006% 0.006% 0.006% 0.006% 0.006% 0.006%

["] Bailiwick of Guernsey

T T T T T T T T

T
1 16 32 47 6 76 92 107 122
M Rannladach

(\ Incidence - New confirmed cases / country population (2019), represented as new cases per 100,000 people. Prevalence - Total confirmed cases / country population (2019), represented as total cases per
)SaS 100,000 people. Mortality Rate is the ratio of number of deaths to the total population (2019) of impacted country. Source, Disclaimer and Data Information




[ Coronavirus Company Message ] §Sas Coronavirus Report - Powered by SAS® Viya®

GlobalStatus  Location Analysis  Epidemiological Analysis  Trend Analysis  Spread overtime  Collective Insights

: 2019-20 Novel Coronavirus Outbreak e )
09 Global Cases and Analysis of SARS-CoV-2 May 31 . 2020 SAS \/lya

Total Confirmed Cases

6,166,946 37

As of May 30, 2020, 0.080% of the total world population of 7.72B (2019) is affected by this outbreak. This represents 80 total confirmed cases of COVID-19 for every 100,000 people.

Incidence Rate is at 0.001% and represents 1 new confirmed case(s) of COVID-19 for 100,000 people.

Currently there are 3,153,582 estimated active cases in 190 countries around the world.

Case Fatality Rate (Deaths / Confirmed cases) across global cases is at and Mortality (Deaths / Population) is at
Type Country/Region name
Enter Country/Region...

Country/Region T""c"c nfirmed .y talDeaths  Case Fatality Rate Active Cases
United States 1.8M wmm 104K = 5.83% we—— 1.2M
Brazil 515K = 29K = 5.69% = 279K
Russian Federation 406K 47K 1.16% = 229K
United Kingdom 276K wm 39K w— 13.97% = 236K
Spain 239K = 27K w— 11.33% 1 62K
Italy 233K = 33K mem 14.34% 42K
India 191K 54K » 2.84% 1 93K
France 189K w 29K w— 15.24% 1 92K
Germany 183K 85K = 4.66% 9.5K

6.2M 372K m

(\ Case Fatality Rate (CFR) is a crude indicator defined as the ratio of number of deaths to the number of reported confirmed cases for SARS-CoV-2. Prevalence - Total confirmed cases / country population (2019), represented as total
)Sas cases per 100,000 people. Active cases: This represents the number of people who are confirmed to have SARS-CoV-2 and have not recovered or died. Source, Disclaimer and Data Information

e, Disclair



shuse  Key insights!

» User Friendly Interface

* Collaborative Visual Analytics

* Dynamic Data Management and Visualization
* Quality

And here’s “one more thing.”

13
It's where your creativity meets the future,

where your analysis ignites action, and
b}
where every discovery pushes the human story forward.
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