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Customer Perspective| Value Drivers

Business Continuity & Faster Execution Hybrid/Decentralized Tri.als
* Foundational Activities Biometrics * App development (Telehealth, eConsent,
* No delays on IA, DSMB, Final Submissions Adherence,...)
* Expand Workloads/Faster Execution: Modeling & * Digital Biomarkers / Endpoints (Sensor data)
Simulations; Resampling = no separate environments. * Patient (consumer) Centricity

* Model Dev and Op§ . * Safety, Efficacy & Effectiveness : Submissions
* Software as a Medical Device (SaMD) * Use Cases: Trial Feasibility, Synt. Control Arms,
Safety Signal Detection, Patient Outcomes, ...

Increased Focus on Data Scignce Real World Evidence (RV\./E)
* Data driven Clinical Development @ « RCTs and RWD (RWE) is the future

Openness

A Move to the Cloud A
* Different backgrounds/skills * Scalability & Fault Tolerance
* Different Languages: SAS, R, Python, Lua, ... * Innovation — Faster/Easier upgrades
* Integration capabilities (3" party apps & * Compliance with all regulatory requirements
other data i.e. EHR, Omics, ...) incl. Security & Privacy requirements.
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VIYA platform

The SAS Platform to embrace Data-Science at scale
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VIYA Platform
Unifies SAS 9 and SAS “In Memory” — Sustainability & Modernization

SAS VIYA

SAS 9.4

SAS Display Manager

SAS Studio

SAS Enterpn
Guide 7.1 (64...



StatusQuo or (R)evolution : why to choose
What'’s the plan for our presentation

Can | work the same in @ more modern environment?
How can | benefit from a modern environment with minimum changes

How a new way of developing can help me to overcome current & future
challenges

Gsas
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SAS9 Code in EG vs VIYA

Same Code no Change

c)

Fichier ~ Edition  Affichage Programme Outils  Aide T o B & O % Aucun profil sélectionné
' Page de démarra... 2] * Studio.sas x \
i‘ Exécuter ‘: Partager ~ £ Déboguer [:] Local v

Code v Journal Résultats (1) v
1{ libname statl "C:\Users\fraobo\OneDrive - SAS\Documents\Sanofi\VIYA-POC\"; < L o
2 Selected Descriptive Statistics A
o ;
3} /*stlo .sas*/ /*Part a*/ ) Lo S 9D La procédure MEANS
4/ ods graphics off; - Variable d'analyse : SalePrice Sale price in dollars
S5 Eproc means data=STATL.ameshousing3 Season when house sold = Heating quality and liti Nobs Moy Vari Ec-type
o mean var std nway; 1] Ex 6 14558333 1579141667 39738.42
7 class Season_Sold Heating QC; Fa 3| 5810000 321330000 1792568
8 var SalePrice; Gd 10 | 12433000 935189000  30580.86
9 format Season_Sold Season.; TA 16 | 12131250 | 1679295833 | 40979.21
10 title 'Selected Descriptive Statistics'; 2| Ex 41 15376524 1129742652  33611.64
1, run; Fa 7| 98657.14 452506190 21272.19
12 Gd 18 | 149619.83 1082782633 32905.66
13§ /*stlo )1.sas*/ /*Part B*/ TA 34 1 129404.41 767370965 27701.46
14| proc sgplot data=STATl.ameshousing3; 3| Ex 45 | 154279.42 | 1244833504 | 35282.20
15 vline Season_Sold / group=Heating_QC Fa 5 128800.00 | 1332825000 36507.88
16 stat=mean Gd 22 113727.27 | 1155184935 | 33988.01
17 response=SalePrice TA 58 | 134046.55 1138642444 | 33743.78
18 markers; 4| Ex 15 163726.93 2436449681 49360.41
19 format Season_Sold season.; Fa 1 45000.00
20i run; Gd 814381250 547495536  23398.62
4 ki TA 1112934545 462560727  21507.23
22; /*stl( sas*/ /*Part C*/
23] ods graphics on;
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SAS9 Code in EG vs VIYA

Same Code no Change

< C 0 @ viyawaves.sas.com/SASStudioV/ * O X 0

SAS® Studio - Develop SAS Cod Q

New Options View [ Open @lSave All

@] [S StartPage [# Studio.sas x =k
2 Run & [ Copy to My Snippets L) = | $¥xDebug Jul 29,2021, 11:30:26 AM

A
Code Llog  Results

o 1 libname stat1l "/home/fraobo/STUDIO"; 4™ The Means Proced. .. ST N—
2 = SR elecie escriptive atistics

B 3 /*st103del.sas*/ /*Part A%/ b2 Summary statis...

’ “ ods graphics off; “[3 The SGPlot Proced... The MEANS Procedure

Z i n data:STAT1£ZIHESf10uSngS ul The SGPlot Pro... Analysis Variable : SalePrice Sale price in dollars

E’ mean var s nW«.By; » ) ) .
7 class ieas(‘)nisold Heating QC; 3 The GLM Procedure Season when house sold Heating quality and condition N Obs Mean Variance  Std Dev
8 var SalePrice; 4 at. —

P 9 format Season _Sold Season.; 3 Data 1 |'Bx 6 145583.33 1579141667 39738.42
10 title 'selected Descriptive Statistics'; bz Class Levels Fa 3 58100.00 321330000 17925.68
B run; [ Number of ... Gd 10 124330.00 935189000 30580.86
13 /*st1e3de1.sas*/ /*Part B*/ “03 Analysis of Vari... TA 16 121312.50 1679295833 40979.21
14 @ |proc ssplot data:STATl.ameshousing?; “ B3 SalePrice 2| Ex 41 153765.24 1129742652 33611.64
iZ s e ggzp:Heatmg’Qc (2 Overall ... Fa 7 98657.14 452506190 21272.19

=mean . a

17 response=SalePrice [ Fit Statist... Gd 18 149619.83 1082782633 32905.66
18 markers; (2 Type IM...
19 format Season_Sold season.; o YE TA 34 129404.41 767370965 27701.46
20 run; = Type lll ... 3 Ex 45 154279.42 1244833504 35282.20
; RS, ey [l Interacti... Fa 5 128800.00 1332825000 36507.88
23 ods graphics on; “0] Least Squares ... Gd 22 113727.27 1155184935 33988.01
24 & a— . SRS n “03 Season_Sold TA 58 134046.55 1138642444 33743.78
25 proc glm data=STAT1.ameshousing3 order=internal; 47 SalePri
56 class Season Sold Heating OC; aleBrice 4 Ex 15 163726.93 2436449681 49360.41
27 model SalePrice = Heating_QC Season_Sold; [z LSMe... Fa 1 45000.00

$Sas




SAS9 Code in VIYA

DATA Step
SAS9 In-Memory

proc data=work.actdata; proc data=public.actdata;
tables age; tables age;
quit; quit;
NOTE: There were 204163217 observations NOTE: The Cloud Analytic Services server
read from the data set DM.ACTDATA. processed the request in 15.052263 seconds.
NOTE: The PROCEDURE FREQ printed pages =~ NOTE: The PROCEDURE FREQTAB printed pages
3-4. 3-4.
NOTE: PROCEDURE FREQ used (Total NOTE: PROCEDURE FREQTAB used (Total process
process time): time):

real time 12:19.57 real time 15.16 seconds
cpu time 44.37 seconds|—_ R cpu time 0.11 seconds %sas



Proc Mixed code in SAS9 and SAS Viya
DATA Step and Proc(mixed in SAS9 and Imixed in CAS)

SAS9 In-Memory

1Sample;

[ I

e I (R T Y SR )

15*ranuni(1
ranuni(1);
1:%0.:2;
1to4d

= O w

e + rannor(2);

ran;

-Iprod mixed ¢ oolSample noclprint plots(maxpoints=none):
] s=27€1ghborh 1 SchoollD;
Math = Time Time*Time / solution;
int Time Time*Time / sub=Neighborhood (SchoolID) typ

solution

real time real time
cpu time cpu time

Copyright © SAS Institute Inc. All rights reserved
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Proc Mixed code in SAS9 and SAS Viya
DATA Step and Proc(mixed in SAS9 and Imixed in CAS)

-ldata SchoolSample;
do SchoollID = R0’
do nID = 1 ii!liillii}
Neighborht (SchoolID-1)*15 + nId;

bInt = 15*ranuni (1)
bTime = 15*ranuni (1):

LU IY U PV OV I

bTime2 = ranuni (1)
do .sIDi= 1 Eo. .2:
do Time = 1 to 4;
Math = bInt + bTime*Time + bTime2*Time*Time + rannor (2):
output;

6
7]
9

end;

8 prod mixed ¢ata=SchoolSample noclprint plots (maxpoints=none):;
clase=i€ighborhood SchoollID;
1 Math = Time Time*Time / solution;
int Time Time*Time / sub=Neighborhood (SchoolID) type=un;

)

NN
S w0

[ SV =

Integer overflow on computing amount of memory required. A request to allocate the memory
cannot be honored.
ERROR: The SAS System stopped processing this step because of insufficient memory.

In-Memory

assign;

‘!!Iliililii;:iG;
hD® = (SchoolID-1)*15 + nId;

= 15*ranuni(1
15*ranuni

do sID = 1
do Time
Math

ranuni(1);

to 2;

=1 to 4;

= bInt + bTime*Time + bTime2*Time*Time + rannor(2);

output;

end;
end;

prol: Imixed cata=c
crass=dlefghborh
model Math = Ti
random int Tim
run;

real time
cpu time

stitute Inc. All rights reserved

) type=un;




SAS Code In Jupyter Notebook

Run  Kernel

W / casuser / readmissions
Name - Last Modified

[ resdmissions . a month ago

SWAT Drees.ipynb Untitled1.ipynb

00> v

libname myLil
work.readmits
readmissions_for_preparation;
log(total_charges);

156 ods listing close;ods htmls (id=saspy_internal) file=stdout options(bitmap_mode='inline’) device=svg style=HTHLBlue; ods

156! graphics on / outputfmt=png;

NOTE: Writing HT ASPY_ Body file: STDOUT

157

158 1libname myLib

NOTE: Libref MYLIB w
Engine:

Physical Name: /home/brmute/casu:

159

160 data work.readmits;

NOTE: Data file MYLIB.READMISSIONS_FOR_PREPARATION.DATA is in a format that is nat
not match the session encoding. Cross Environment Data Access will be used,
might reduce performance.

161 set myLib.readmissions_for_preparation;

162 logCharges = log(total_charges);

163 run;

to another host, or the file encoding does
ich might require additional CPU resources and

NOTE: There were 75675 observations the data set MYLIB.READMISSIONS_FOR_PREPARATION.

NOTE: The data set WORK.READ a observations and 41 varisbles.
NOTE: DATA statement used (Total proc

real time ©.88 seconds

cpu time ©.85 seconds

164
165 ods htmls (i py_internal) close;ods listing;

proc sql noprint;
create e work.diagnosis as
select distinct diagnosis, count(*) as frequency, sum(dv_readmit_flag) as readmissi
From work. readmits
group by diagnosis
order by
quit;

Obs | diagnosis  frequency | readmissions
1 AMI 8913
cABG 5922
COPD 10306
HF 14605
HIPKNEE 20043
PN 15886

The SAS System

Mode: Edit

®

Ln1
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Untitled1.ipynb




Requesting Execution in CAS
SAS 9.4

CAS enabled
Proc's

SAS 9.4
CASL

result = actionSet.action

Library(swat)
R result <- cas.actionSet.action
conn <- swat::cas

import swat
Python result = conn.actionSet.action
conn = swat.cas

* Additional APIs for REST, Java, Lua

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn
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SAS Viya Cloud Analytics Services Execution ?
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SAS Viya Cloud Analytics Services Computation

How This Works for Big Data
PROC LOGISTIC and PROC GENMOD

= Your PC, 800,000 observations, compute an X'X

D I XIIEYER)

Do this many times per optimization step!

How This Works for Big Data
PROC LOGSELECT and PROC GENSELECT

= Your PC, 800,000 observations, 2 servers each with 4 CPUs, compute an X'X

Serial Processing

How This Works for Big Data
PROC LOGISTIC and PROC GENMOD

compute an X'X

« Your PC, 800,000 observations,

LR

-

Do this many times per optimization step!

Parallel Processing

How This Works for Big Data
PROC LOGSELECT and PROC GENSELECT

« Your PC, 800,000 observations, 2 servers each with 4 CPUs, compute an X'X

XX EXX EXX EXX IX'X IX'XOEXX EX'X

Company Confidential — For Internal Use Only
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How This Works for Big Data

PROC LOGISTIC and PROC GENMOD
compute an X'X

» Your PC, 800,000 observations,

Do this many times per optimization step!

How This Works for Big Data
PROC LOGSELECT and PROC GENSELECT

+ Your PC, 800,000 observations, 2 servers each with 4 CPUs, compute an X'X


https://www.youtube.com/watch?v=mL4JChKFDDw

SAS VIYA Architecture
Cloud Native

In-memory

Massively parallel processing

Compute where you want

Google
Cloud

Dynamic, burst capacity ‘

Containerized deployment through Kubernetes

Copyright © SAS Institute Inc. All rights reserve d

amazon
webservices™
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Clinical Trial Analytics | PROCEDURES THAT USE CAS ACTIONS

PROC APPEND  Adds rows from a CAS table to the end of a SAS data set, and adds rows from a SAS data set to the end of a CAS table.
PROC Shows the contents of a CAS table and prints the directory of the caslib.

CONTENTS

PROC COPY Copies entire SAS libraries or specific members of the library.

PROC Manages CAS tables.

DATASETS

PROC DELETE

Deletes SAS data sets and CAS tables.

PROCDS2 ! Manipulates data with DS2 language statements.

PROC FCMP Enables you to create, test, and store SAS functions, CALL routines, and subroutines before you use them in other SAS procedures or in DATA steps.
PROCFEDSQL  Manipulates data and performs reporting with FedSQL language statements.

2

PROC FORMAT

Creates user-defined informats to read data and user-defined formats to display data.

PROC LUA Enables you to run statements from the Lua programming language within SAS code.

PROC MEANS  Computes descriptive statistics; can produce printed output and output data sets. By default, PROC MEANS produces printed output.

PROC REPORT  Combines features of the PRINT, MEANS, and TABULATE procedures with features of the DATA step in a single report-writing tool that can produce a variety of reports.

PROC Provides an interface to the CAS server for DATA step and DS2 model publishing and scoring.

SCOREACCEL

PROC SORT Provides the ability to manage duplicate observations in data sets. The SORT procedure uses the CAS deduplicate action to perform the equivalent functionality of the
NODUPKEY or NOUNIKEY options of PROC SORT.

PROC Computes descriptive statistics; can produce a printed report and create an output data set. By default, PROC SUMMARY creates an output data set.

SUMMARY

PROC Displays descriptive statistics in tabular format, using some or all of the variables in a data set.

TABULATE

PROC Transforms SAS data sets so that observations become variables and variables become observations.

TRANSPOSE

0Sas



Clinical Trial Analytics | RECOMMENDATIONS

ADOPT
Short-Term

Continue to run 9.4m5
procedures on new
environment

Conduct migration
assessment to inventory
active SAS workloads and
identify potential code
challenges

Pilot effort to migrate initial
set of SAS workloads and
document best practices
Update the customer’s
internal SOPs

* |dentify priority analytic
analysis and pilot how
to leverage SAS’ Cloud
Analytics Services and
advanced analytics

* Transition batch process
to use Viya 3.5
scheduling

* Use new capabilities
and performance
tracking

Use new capabilities to
enhance the clinical trial
reporting

Utilize ephemeral
containers and/or
serverless-functions for
running batch SAS jobs

Provide dedicated
analytic containers for
model development

Integrate with External
Data




SAS Viya for Al/ML Development

Statistics Forecasting,
Machine & Deep Learning Optimization

2
Visrj\cli/z;;\tion Deployment

0ol
Data Decision
Management

Management

I
®
iﬁi

_>
Natural Language Computer & \
Processing ‘ Machine Vision
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Thank You

Pritesh Desai
Pritesh.desai@sas.com

Olivier Bouchard
Olivier.bouchard@sas.com
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