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SAS Vision

Industry Requirements

INTEGRATED ENVIRONMENT

*Manage, review, analyze and report (clinical) research
information in ONE analytical environment.

*Repository provides seamless integration with SAS/R
development and execution environment as well as standards
and study metadata

COLLABORATION

eDirect access to research content, clearly organized and
searchable

eInternal and external stakeholders (geographically remote)
e Flexibility on CRO activities while ensuring quality oversight
e Automation & guidance

REGULATORY COMPLAINCE

eControlled GxP validated environment,complete audit history

*Robust version control managing the change history of all
files, electronic signature

eAdherence to CDISC Standards

PhUSE Single Day Event - Frankfurt
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DATA INTEGRITY

eReproducibility of analysis at any moment in time
eFull traceability & transparency

eCombine clinical trial data and real world data (cohort) as part
of your clinical trial analysis

OPEN AND FLEXIBLE FRAMEWORK

eData Mining and Machine Learning capabilities
 Ability to run different languages (E.g. SAS, R, Python)

¢ Ability to integrate with other applications (E.g. Pinnacle21,
JReview, Document Management Systems, etc.)

* Ability to extend COTS application

VISUALIZATIONS & EXPLORATIONS

eDirect integration with visualization capabilities facilitating
review and analysis by Clinical / Medical Team
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SAS Approach === Events
Key Concepts

Build for purpose

e 21CFRPart11 compliance -Iggg/;/iirgs)customer validation (only acceptance

e Thin client

e Analysis and regulatory controls
e Workflows and data standards

Hosted solution

e Integrated interactive and batch

statistical computing environment e Faster time to implement, consistent
(SCE) Implementation and best practices
_ . * Easier maintenance
File Based Repository « Cost effective
« Flexibility * Scalability
e Performance SAS Support (24/7)
igg\s&ii;gl(;%ay Event - Frankfurt §Sas
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SAS Life Science Analytics Framework =58

Timeline

=  +15 years of R&D roadmap
*  Stability & increase of functionalities

. 100% customer retention since SDD 4.X

2002 2005 Apr Dec Jun Expected Release
2012 2015 2016 Date: Oct 2018
PhUSE Single Day Event - Frankfurt
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The SAS Platform

Communication

s«p\T\STIC/A/V
Communication (from Latin commdnicare, .
A n nm - o N
meaning "to share") is the act of conveying ¥ 9

iIntended meanings from one entity or =
group to another through the use of

mutually understood signs and semiotic

rules. TR

A
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Are you able to make
decisions based on
trusted analytic
insight?

PhUSE Single Day Event - Frankfurt

The SAS Platform

Do your tools support a culture of
learning, discovery & innovation?

Are you spending
too much time
preparing your data?

Gsas



SAS Provides a Unified Environment

Visualization Statistics & Machine Forecasting Text Analytics Econometrics Optimization
Learning

~
S

56 alp T O

Open Interactive Programmatic Automated Modern Approachable
PhUSE Single Day Event - Frankfurt gsas
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The SAS Platform

Ve SHARE single D? ":V
=== | Events L 1

Modern and Open for all users

Consistent Visual Interfaces

Programming Interfaces
AR -
Lua

APl Interfaces
N

REST
& API
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The SAS Platform

Modern and Open for all users
Consistent Visual Interfaces SKTISTICIy,

Programming Interfaces - @-
o\ om — B
: o
A 2 [\ O
APl Interfaces @
N
REST
& AP
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SAS Vision

Industry Requirements

INTEGRATED ENVIRONMENT

*Manage, review, analyze and report (clinical) research
information in ONE analytical environment.

*Repository provides seamless integration with SAS/R
development and execution environment as well as standards
and study metadata

COLLABORATION

eDirect access to research content, clearly organized and
searchable

eInternal and external stakeholders (geographically remote)
e Flexibility on CRO activities while ensuring quality oversight
e Automation & guidance

REGULATORY COMPLAINCE

eControlled GxP validated environment,complete audit history

*Robust version control managing the change history of all
files, electronic signature

eAdherence to CDISC Standards
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DATA INTEGRITY

eReproducibility of analysis at any moment in time
eFull traceability & transparency

eCombine clinical trial data and real world data (cohort) as part
of your clinical trial analysis

OPEN AND FLEXIBLE FRAMEWORK

eData Mining and Machine Learning capabilities
 Ability to run different languages (E.g. SAS, R, Python)

¢ Ability to integrate with other applications (E.g. Pinnacle21,
JReview, Document Management Systems, etc.)

* Ability to extend COTS application

VISUALIZATIONS & EXPLORATIONS

eDirect integration with visualization capabilities facilitating
review and analysis by Clinical / Medical Team




SAS Vision
Core Capabilities
INTEGRATED ENVIRONMENT DATA INTEGRITY

*Manage, review, analyze and report (clinical) research eReproducibility of analysis at any moment in time
information in ONE analytical environment. «Full traceability & transparency

*Repository provides seamless integration with SAS/R eCombine clinical trial data and real world data (cohort) as part
development and execution environment as well as standards of your clinical trial analysis
and study metadata

REGULATORY COMPLAINCE

eControlled GxP validated environment,complete audit history

*Robust version control managing the change history of all
files, electronic signature

eAdherence to CDISC Standards

PhUSE Single Day Event - Frankfurt

15th May 2018 §Sas
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Communication Capabilities

COLLABORATION : 3 OPEN AND FLEXIBLE FRAMEWORK

eDirect access to research content, clearly organized and {4 x| +Data Mining and Machine Learning capabilities
searchable ' «Ability to run different languages (E.g. SAS, R, Python)

eInternal and external stakeholders (geographically remote) = *Ability to integrate with other applications (E.g. Pinnacle21,
e Flexibility on CRO activities while ensuring quality oversight JReview, Document Management Systems, etc.)

e Automation & guidance - * Ability to extend COTS application

VISUALIZATIONS & EXPLORATIONS

o «Direct integration with visualization capabilities facilitating
review and analysis by Clinical / Medical Team

PhUSE Single Day Event - Frankfurt
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SAS Life Science Analytics Framework
Communication Through Collaboration

Internal Only Deliverable Based Collaboration
(No External Organizations Are (Receiving Information From (Sending And Receiving
Involved) External Organizations) Information)

I

AN

COLLABORATION

ccess to research content, clearly organized and

ernal stakeholders (geographically remote)

tivities while ensuring quality oversight
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SAS Life Science Analytics Framework S==E=EE
Communication Through Information Flow

g o ol = = Extendable Framework to grow together with customer
S8 g ol |82 183
_ 53 25 2o 25
Build on robust API 2 > = 3.2

* High Performance JAVA and SAS Macro API
openness ( & Remoie API * Automation through available LSAF ‘Add-On’ Modules using
extensibility v % v v API’s
g . Ssas
Life Science
Analytics

Framework

OPEN AND FLEXIBLE FRAMEWORK

*Data Mining and Machine Learning capabilities
#Ability to run different languages (E.g. SAS, R, Python)

#Ability to integrate with other applications (E.g. Pinnacle21,
JReview, Document Management Systems, etc.)
*Ability to extend COTS application

PhUSE Single Day Event - Frankfurt
Gsas

15th May 2018
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LSAF Add-On’s - Events

Communication Through Information Flow : Pulls

« PULLS: Continuously synchronize remote content into repository locations.

- Example: Data Provider will deliver files to the customer, often daily or multiple
times a day. This module will automate the pull of that content into repository
folder locations E.g. Central Lab Provider.

& p\T\STlC/,q/V Q\AYSICIA/V
|

SAS” Life Science Analytics Framework Extensions

ions: [Pulls ] Options: -] )
LSAF Home » Pulls Home CT Exp
"70% "’%

Options:

> Pulls List (31) Pulls Rules by Status

\

> Pulls Rules (10) )
> Queue Pulls Run Now I inactive (70.0%) N On Hold (20.0%)
> Dropzone I Active (10.0%)

> Test Location

> Edit SFTP / FTPS Connections
> Test SFTP / FTPS Connection
> Edit Remote Path Choices

OPEN AND FLEXIBLE FRAMEWORK

N epata Mining and Machine Learning capabilities
#Ability to run different languages (E.g. SAS, R, Python)

#Ability to integrate with other applications (E.g. Pinnacle21,
JReview, Document Management Systems, etc.)
*Ability to extend COTS application

PhUSE Single Day Event - Frankfurt
Gsas

15th May 2018

Global Settings:
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LSAF Add-On’s —~ Events
Communication Through Information Flow : Feeds

- FEEDS: Continuously synchronize changes in LSAF
(add/update/delete/rename) to remote locations.

| Home | Studies | Data Standards | LSAF Reporting/Options | Questions | Help | Admin |

Sections: I Feeds LI Optians: I LI
LSAF Home > Feeds Home

options: < KUSTICI4 W Q\AYS|CIA/V
> Feeds List (1) Feeds Rules by Status S )
> Feeds Rules (1) I Active (100.0% N ’
> Feeds Mappings () e ! ¥ - @ -
> Feeds Exceptions () ' \ J
> Feeds Destinations = =
> Queue Feeds Run Mow
> Browse Target Folder Location
> Queue Full Compare Mow
> Error / Warning Scans \?‘CT EXpé\
Ni P
% XA
Global Settings:

> Currently Processing Deletes? Yes @

> Currently Processing Renames? Yes O

> Web Service RAPIURL: https:/lsafsh i l.sas.com:443
> Global Repository User |D: system_extensions

> Mail List (success) odvsextensions_techleadsidsas.com

> Mail List (fail) odvsextensions_techleadsgsas.com

> Large File Size Threshald: 750 MB @ < OPEN AND FLEXIBLE FRAMEWORK

*Data Mining and Machine Learning capabilities

#Ability to run different languages (E.g. SAS, R, Python)
Current Recurring Schedule: e #Ability to integrate with other applications (E.g. Pinnacle21,
Add Recurring Schedule JReview, Document Management Systems, etc.)

ID Thread Status Type Info *Ability to extend COTS application

Mone
PhUSE Single Day Event - Frankfurt

15th May 2018 ssas
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Geet Integrations —— Events
ins! Communication Through Information Flow

DATABASES WEBSERVICES MIXED SOURCES 3rd PARTY APPS
DATA Y - SFTP ' .
SOURCES EE @T m |% = @E PINNACLE
-__ | — »
T [y [y [ 3
|
¥ 3 v
SAS SAS/Acess Proc SOAP / Proc HTTP / SFTP / libname / Filename Java / SAS API
ADAPTERS Engine(s) Proc JSON / Proc XSL URL/ Transcoding ava s

SAS LIFE SCIENCE
ANALYTICS
FRAMEWORK (LSAF)

OPEN AND FLEXIBLE FRAMEWORK

*Data Mining and Machine Learning capabilities
#Ability to run different languages (E.g. SAS, R, Python)

#Ability to integrate with other applications (E.g. Pinnacle21,
JReview, Document Management Systems, etc.)
*Ability to extend COTS application

PhUSE Single Day Event - Frankfurt
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Development Environment Options
Terminal Server

gelt;
inside
LSAF 4.7/5.1

Interactive

?E Session Editor

r

A. Remote Deskto

»¢

Connection

. LSAF Desktop
Connection

CUSTOMER ACCESS \

HTML5
5 Client

Java API
Client
F WebDAV
& Client

File System

Aot th ekt
e 200

Single Da
Events

// SAS Hosted LSAF Server

7 Application
¥,
t_oe Server

",O . Application
L. Server ¥
I/
Y, %
4
,l
,I
,I

-C—\ (_)§Wf File System

Database
Server

Local

Directory
Server

HTTP 4

K% SAS Hosted Terminal Server

O &) SAS EG, Studio, Etc. ]

~
e R Studio, R Packages ]

Ultra Edit

ey

D
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L LSAF Desktop
\ Q Connection

WinNonLth
NONMEM I

S-Plus

SQL
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o Development Environment Options e,
insidg WebDAV

4 N
/ CUSTOMER ACCESS \ SAS Hosted LSAF Server

LSAF 4.7/5.1 HTMLS JoBC Database

Interactive 5 Client 4 Server

Session Editor ) S —
HTTPS

P Java API HTTR
Client

Local

HTTPS Lo ) €“—> L7 rile System
@ Load T ) Application . )

v
1Y

Server
LSAF Desktop

Connection

Balancer |‘

F WebDAV
1 Client

Directory
Server

4 ool
PC SAS, SAS EG, .

SAS Studio, Ete

* *
»

R Studio, R Patkages ]

'S

@ Ultra Edit I

WebDAV

From Wikipedia, the free encyclopedia

Web Distributed Authoring and Versioning (WebDAV) is an extension of the Hypertext Transfer Protocol (HTTP) WebDAV
that allows clients to perform remote Web content authoring operations. WebDAV is defined in RFC 4918 by a

. . . Gommunications protocol
working group of the Internet Engineering Task Force.
0S| layer Application
Port(s) 80, 443

The WebDAV protocol provides a framework for users to create, change and move documents on a server. The
most important features of the WebDAV protocol include the maintenance of properties about an author or RFC(s) RFC 2518, RFC 491817
modification date, namespace management, collections, and overwrite protection. Maintenance of properties

includes such things as the creation, removal, and querying of file information. Namespace management deals with the ability to copy and move web pages within a

server’s namespace. Collections deal with the creation, removal, and listing of various resources. Lastly, overwrite protection handles aspects related to locking of files.

Many modern operating systems provide built-in client-side support for WebDAV.
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SAS Life Science Analytics Framework B= ] el

Communication Through Visualization & Explorations
LSAF and VA are integrated through a system of
o h_ ‘ accounts that represent studies powered by

pustom Macros

& p\T\STlC/,q/V Q\,\\(SICIA/V

@ QQ;\‘?»CT EXP@,&

A VISUALIZATIONS & EXPLORATIONS

«*Direct integration with visualization capabilities facilitating
1 review and analysis by Clinical / Medical Team

PhUSE Single Day Event - Frankfurt
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SAS Life Science Analytics Framework S=SEEE
Communication Through Visualization & Explorations

JMP to LSAF Add-in

Repository ' L3 Workspace

it v ot BEIC - EEE
Seddrho, ORERELRV, 8] [ =] [ SAS/CNS/Substance?/Fies/Project1 358/ Tial 1358 0001/_development =]
Ahnls  Sepdnh Sopduinh et Pt . —
2 Filename. File Type File Size Last Modified By Last Modified Date. Version Out Locked
5 (3 adam Folder Ben Non-interactive Apr 11,2018 01:24 PM
£ i3 logfile Folder Ben Non-interactive Apr 11,2018 0124 M
% 3 output Folder Daniel Christen ‘Apr 16,2018 07:25 AM
- (3 programs Folder Daniel Christen Apr 16,2018 06:53 AM
» 3 sdtm Folder Ben Non-interactive Apr 11,2018 01:24 PM
“ (3 validation Folder Ben Non-interactive Apr 11,2018 01:24 PM
@
o
“
S P\T\STIC/A \AYSlCIA/V
. S ®
i 1
"
(] N ’
o
] - @ -
£ =
B JMP Home Window - JMP Pro
é File Tables DOE Analyze Graph Tools Add-ns View Window Help
M i Gy g rgeegey 22U L ] < O
LT CL 11 Recent Files OB P EE x| window List
Filter (Ctrl+F) el LTJLSAF/SDD Login 2
CEJLSAF/SDD Login

[Jadverse sas7bdat

[EJcmisas7bdat < LSAF/SDD Login 2 - JMP Pro - 0 X

[E5lava Pathjmp

Braexnt LSAF/SDD Login ©

B-ae (1)pt

B cmapt Instance URL

B aexpt

[ Subset of porteseventlog errors for NDA210094.

B demo sas7bdatxpt Instance URL [https://Isafshow.ondemand sas.com |
[ meddra sas7bdat User ID [beboce ]
[ dasssas7bdat Password | ] fee ] VIS A ZATIONS & EXPLORAT'ON

T extended. ii.sas7bdat - 5 5 . . . 5 . . -
Ezm:a;,;:: e «*Direct integration with visualization capabilities facilitating
EJaesastbdat review and analysis by Clinical / Medical Team

3

=
nict demo.sasThdat |l O~

[£3 chem sas7bdat
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From Coding To Communications : Conclusion
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The SAS Platform

Communication

Communication (from Latin commdnicare,
meaning "to share") is the act of conveying
intended meanings from one entity or
group to another

COLLABORATION

*Direct access to research content, clearly organized and
rchable

Internal and external stakeholders (geographically remote}
*Flexibility on CRO activities while ensuring quality oversight
*Automation & guidance

PhUSE Single Day Event - Frankfurt
15th May 2018
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Q&A

Comments, questions or feedback?

oz Single Da 4
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