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AGENDA

Move towards cloud analytical environment

SAS Drug Development

Move from SAS Drug Development to Life Science Analytics Framework

Evolution from centralized to a distributed collaborative environment.
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ANALYTICAL
ENVIRONMENT WHY

is and will be more than ever the for all related to moving
forward a new therapy towards the patient, from , over
to and finally of the therapy for

patient communities by , combining with

many available secondary data sources.
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ANALYTICAL N OVE TOWARDS CLOUD ANALYTICAL ENVIRONMENT
ENVIRONMENT

Why moving towards Cloud ‘analytical’ environment

= Platform, Infrastructure and Software as a service.
= Maintenance externally, focus internally on R&D.
= Collaboration (see functionalities)

Important functionalities / features of an analytical environment

= Collaboration
. accessible to all stakeholders; internally and externally (geographically remote)

= Integrated Approach
" managing, analyzing, reporting, and reviewing clinical research information in the same analytical environment

=  Secure Repository / Work Area
" editing / development of files in work <private> area; prevention of accidental modification
" data from repository accessible for multiple users at same time; all versions available in repository (see also change history)

= Enhanced folder structure / user access
" restricted folder permissions and clear system privileges

» Managing change history of all files
= version control and signature capabilities (transparency); audit trail (traceability)
" differentiate between programs that are under development, have been validated, or were used for specific production runs

=  Workflows
" ability to schedule work tasks
" process orchestration - things can be automated, certain activity can initiate other activity to make sure things are happening as
anticipated and users are notified

=  Compliance / Industry Expectations
" improving program flexibility & maintaining regulatory compliance at same time
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SAS DRUG TRANSPARENCY AND TRACEABILITY
DEVELOPMENT USING SAS DRUG DEVELOPMENT

What is SAS Drug Development ?

SAS Drug Development provides an integrated system for managing, analyzing, reporting, and reviewing clinical
research information. By exposing legacy and ongoing research data through a secure, dashboard-driven web portal,
SAS Drug Development provides key researchers with direct access to their clinical research content, data managers
with a library of CDISC data standards, and executive management teams with the business intelligence needed to make
informed decisions about their entire portfolio of clinical research programs.

Clearly organized and searchable, SAS Drug Development exposes regulated content through a highly configurable,
clinically-intuitive user interface. In addition, SAS Drug Development provides a high-performance application
programming interface (APl)and an expanding suite of web services that together enable eClinical applications to
access the objects managed in SAS Drug Development while maintaining a complete audit history.

Combining these features with SAS Drug Development's robust version control system enables study sponsors,
development partners, contract research organizations (CRO), as well as compliance and regulatory stakeholders, to
reach and sustain new levels of confidence about the accuracy and integrity of their research content.
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SAS DRUG TRANSPARENCY AND TRACEABILITY
DEVELOPMENT USING SAS DRUG DEVELOPMENT

Dashboard

SAS® Drug Development

Repository and Workspace

SAS ® Drug Development

View  Tools  Admanistradon  Help

i oo x| @ sy | G ariopce |

Administration

View Tools Help

Wekcome My Messages Tasks
o 5 < T - [ 1o % Dashboard *I B Repository * | [ Workspace *
Wecom 1o SAS Drug Development || priory From Subject Date Received Status  ame WorkBem  Content
— o, = = |
= The dashbodd shows you whal's Going o with e lasks E i - 1 Hk ED I!’I ’r—, .'.—. g & oy
135085, 309 8339985 G4 your pojects You can $#1up User messages & User tasks & S—
et R ERE . . . Eo |;‘0AGPharma!_N|cardtp|ne
= notifications assignments
vﬁ QAGPharma | Organization level
Global Messaging » 5 Files
v @ _Nicardipine | Project level
- o pr—— » B Files
Schedutes Whork ltems Recent Fies | »[®s NIC_ISS
= Show [UySchecuies | = | Show [Schecuies - 5 Show [MyWorkBems |« | [Ter | 3 | createcataser_macsasiro ‘,5 NICSAH_01 Analysis level
S T (s G Owner | | stams ame Comunt Owner Recently accessed files, > B Files
Job scheduling & history Work ltems (Workflow) projects and documents »[% NICSAH_02

and deliverables with quick links.

e Repository: This is where master copies of files and programs are stored.

e Workspace: This is where you store working copies of files, programs, and results.

Note: Files and SAS data sets must be present in the Workspace to enable programs to
read them.

T 0 [} - )
SAS Sessions (monitoring & administration)

B epostory *| 5 Desbonrd = | Werispace | (§

SAS Sessions
=:- 8B
sute Session Submission ltem Started v Ended Type

(o] 1 convert_sasTbdat2wpt sas. 843 session edrtor
e our T S seswonetmr
(o} ? = $ep 24,2015 10:57 AN GMT+0200 | Workspace job
@ 0 Detete 1_AE 10D - 2600UNt 338 (111 sep2 07:50 PN GIT+0200  Sep22 20150750 PMGMT=0200  Workspace job
@ s ascountsas(111) | Sep22,201507:47 PMGNT+0200  Sep22 20150747 PMGHT-0200 | Workspace ob
© 7 Create_AEjob-aecountsas (111) | Sep 2220150745 PM GMT+0200 Workspace job
(o] & | Craste 4E(ob-ascounlsas (111) | Sep22,201507.44 PM GHT+0200 Workspace job
(o} 5 Create AE countsas (111) | Sep22,201507:40 PU GMT=0200  Sep22, 20150740 PMGMT-0200  Workspace job
@ n Create_AEjob-aecountsas (111) | Sep22,201507:30 PM GMT=0200  Sep22 20150740 PMGHT=0200  Workspace job
@ > Create_AE job - aecount sas (111 Sep 22,2015 07:24 PM GMT+0200 | Sep22 201507:24 PM GUT+0200  Workspace job
Q 1 Creats_AE job - aecount 3as (1/1) Jun13 2014 1114 AMGIT+0200  Jun 13,2014 11:14 AMGMT+0200 | Workspace joo
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SAS DRUG TRANSPARENCY AND TRACEABILITY
DEVELOPMENT USING SAS DRUG DEVELOPMENT

Upload Files / Upload & Expand (versioning)

iR Dashboart * | 3 Reposaory * | [ Workspace

B s-rhs T Aas&® 2L R D] o@ /
E [C“&angsguc«,, Upicaa Files l
4GPha Udcad andEmpand | s
'ﬁ 234G rms :,“7 I Eu‘ ;ﬁ"i
? E e B Datasets
v B esovact e
'i Files - "
>l et
..w
» B Rheumstoisanthitis
’ﬁ Users

Upload aﬁd Expand x 2

Comment.

W ] Enanie versioning on all new flles
Version to be applied to all versioned files
@© Major
O winor

O Custom
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SAS DRUG TRANSPARENCY AND TRACEABILITY
DEVELOPMENT USING SAS DRUG DEVELOPMENT

Version History and Manage Extended Attributes

Version History x Manage Extended Attributes x
File name: aecountsas Qrganization Inherited attributes:
File location: /QAGPharma/EBCVAC1/Files/programs/aecountsas Project Label Type Attribute
Analysis
Version history: b Name Character System =
Folder
i i i > i Description Character System
Version  Signed Version... Date Ve.. Comment Properties ¥ File ! : -
10 Mark La.. 24 sept... Name: aecountsas FDF Size Numeric System
AT SAS Data Set Content type Character System
SAS Job Created by Character System -
SAS Program Date created Date System
User Modified by Character System
Size 1082
Work Item Date modified Date System
. Content type: application/x-sas Task Properties modified by Character System
i Created by Mark Lambrecht Properties date modified Date System [
Date created: 24 september 2015 15:16 GMT+| Lartad Banlaan Samiam. =l
Extended attributes:
Modified by Mark Lambrecht
Date modified: 24 september 2015 15:16 GMT+ L Type b
Character || X
Properties madified by Mark Lambrecht
Numeric T
Properties date modified: |24 september 2015 15:23 GMTH
Character
. T
Boolean ¥

Enable/Disable Versioning

>l documents
'i jobs
» il mer [ New foider
>l mer =
>l mer = SetState
>l mer o cut
v proc Mg Copy
>l rawi K Paste
vl st Upioad »
>l sdtn &, Download

Users

¥3 Enable Versioning
&m Disable Versioning
@& CheckOut
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SAS DRUG TRANSPARENCY AND TRACEABILITY
DEVELOPMENT USING SAS DRUG DEVELOPMENT

Event Subscription (by subscriber/by event)

e.g. you want to be triggered (via email or/and SDD message) if versioning is disabled/enabled on a specific location.

Event Subscription By Subscriber x Event Subscription By Event *
Subscriver. | & Stin Roglers [ I Location: /QAGPharma/EBOVAC 1/Files/jobs/create_aecounts job
Location: /JQAGPharma/EBCWVAC 1/Files/fjobs/create_aecounts.job = . D +
tuent Subscriber scal
Event Subscribe | | Cascade | | Group Subscription  Inherited From ¥ File S ——— .
¥ File
Aftributes Updated
Attributes Updated O
hean O ChecklIn
Check Out O Check Out
Deleted ] Deleted
Downloaded O Downloaded My Account
Job Run ]
JobRun General Receive notifications via:
Locked [l
Locked Account
Moved ] [ E-mail
Moved ¥ Preferences
Renamed | General [¥] Message
Scheduled Job Run O ETEMEE Repository
Signed O Scheduled Job Run H Subscriptions
Undo Check Out O Signed * Subscribers through inheritance: views
Unlocked [ Undo Check Out Subscriber Inherited From SAS Session
Ewvent Subscriptions
Uploaded [} Unlocked There are no sub ?
Versioning Disabled [v]
Uploaded
Versioning Enabled ]
¥ General I Versioning Disabled
Default Owner Changed (| Versioning Enabled
Default Permissions Upda... [l ¥ General
Owner Changed O Default Owner Changed
ST PR | Default Permissions Updated
Cwner Changed
FPermissions Updated
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SAS DRUG TRANSPARENCY AND TRACEABILITY
DEVELOPMENT USING SAS DRUG DEVELOPMENT

Copy files from the repository to your workspace

1. Get Latest Version

The folders and files (selected in repository) are copied to your personal workspace. There is NO locking taking place in the repository.

SAS ®* Drug Development

View Tools Admumistaion  Help SAS ® Drug Development

5 Reposstory * | §m Dasaboard * | [ Workspace | [5 Checked out Files * |

cn Fré aacdds 22 RADF-LOF
VACT GetLatest varsion

Gt Speciic Version

View Tools Admniswabon  Help

B Repostory *| i@ Dashboard © | [ Workspace X | [ Checked out Fies * |
B arhe Frlases 2d

E [crcPramatsovaciFizsprograms

O Mame [ Thame =1

B rues ‘B conven_sas7odatziptsas 621 Sap23 2015 0846 P
(& memoent B comer_sgi2sasTbaatsas 855 Sep 23, 2015 09.46P.
& memberz ‘B ist_pr l§ as 257 Sep23 2015 1009F.
8 memoer | spec_se_countdoa 12705 Sep 23, 2015 09.4P.
S membecs

2. Get Specific Version

Only a specific version is being copied to your workspace. This can also be used for copying multiple files — a selection per versioned file
will need to be made in this case.

Get Specific Version
O Name Location Size Date Modified Repository Version
B aesas IQAGPharma/Nicardipine_NICSAH-01/... 225 Sep 10,2015 10:46 PM .. 50|

50
43 |5
42

Get Specific Version

41 O Name Location Size Date Modified Repository Version Wc
40 B create_aecounts log 1QAGPharma/EBOVAC 1/Files/jobs 8699 | 24 september 2015 15.... j

Q| create_aecounts Ist JQAGPharmaEBOVAC 1/Files jobs 7727| 24 seplember201515.. | 10| v ]

B create_aecounts.mnf 1QAGPharma/EBOVAC 1/Filesfjobs 2836/ 24 september 2015 15:... jl
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SAS DRUG TRANSPARENCY AND TRACEABILITY
DEVELOPMENT USING SAS DRUG DEVELOPMENT

Copy files from the repository to your workspace

3. Check Out
For Editing, “Check Out” can be used. The underlying folders / files (if available) are copied automatically to your personal workspace.
It always takes latest version of file(s); similar to ‘Get Latest Version'. Folders/files are however locked in repository.

2] | ae.mnr ZIUS SEP UY, ZUTD T1T.UYA. .

EE} ae.sas 225 Sep 10,2015 10:46 P... 50 @

Overview of Checked-Out Files.

View  Tools  Administration  Help

Show:
Mychecked-outfiles | i %[\ B Repostoy ¥ | C Werkspace ¥ [ Checked-out Files %

All checked-out files

“m Name: | Location:
My checked-out files
[ Name & Location Size Checked
[ acc_statsas IQAGPharmalFiles/CommaonLibrarySASProg Bettina En
EE lakra21.sas 1QAGPharmalFiles Sunil Nirm
EE SAS_DATA _2014-09-15-145330491.xml 1QAGPharmalFiles/ODNM Exiract/Simple Froject Le
Eﬁ SAS_FORMAT_2014-09-15-145330401 sas 1QAGPharmalFiles/ODNM Exiract/Simple Froject Le
Eﬁ SAS_MAP_2014-08-15-145330491 xm| 1QAGPharmalFiles/ODM Extract/Simple Project Le
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SAS DRUG TRANSPARENCY AND TRACEABILITY
DEVELOPMENT USING SAS DRUG DEVELOPMENT

Integrated SAS Development/Execution environment (SAS Session / Editor) — SAS Program

SAS Session Management: SAS sessions support multiple Editor windows. This enables you to have
more than one program open at a time.

B oo 7l Q & | B Reposion ! = * |5 Checked sutfies | = SAS Session 13: convert_xpt2sas7bdat sas Running
o =

terha 73 2d o a4

|2 [2AGPhamaEBOVAC 1Fespogramsiconven_ei2sas7bdat sas

D tame Size Date Modified Repository Version Workspace Status

B convent_sas7odatiiptsas 621 S2p23 20150946 P - ‘ (o]
conver_msacThast aas 855 Sep23.20150946P.. ©

B ust_proje ?;mi 257 Sep23.201510:09P Q

iB spec_ae o Em 12705 Sep 23, 2015 09.46 P. @

‘ My Copy

‘ ¥ Upioaa

& Download

" Chec
inda Checxout
® Rename
i Delete
& Rury

(Y Refresh workspace

All files must be referenced in your SAS program(s) by prepending all
paths with special SAS macro variable “&_SASWS_". This provides
SAS with the physical location of your personal Workspace.

myprogram.sas*

| 1 libname testlib "a:_snsws_fl

OSas | K.



SAS DRUG TRANSPARENCY AND TRACEABILITY
DEVELOPMENT USING SAS DRUG DEVELOPMENT

SAS Session - Real time feedback (Inputs, Outputs, Listing, Libraries)

SAS ©

Drug Development

0915 Thursday. September 24, 2015 1

| 25 sAs Session 13:aecount sas X

AE Counts by Body System and Trtgrp
= = % € 20 |
=2 3 Library Modified g. 10 1
|npUtS neuts VN secountsas - Sep 24, 2015 1115 Al GUT-0200 a |
e D 3¢ sas7ooat TEST MQAGPharma/EBOVAC1Fliesisotma | Sep 24, 2015 1113 AM GNIT+0200 294912 G;y& G, /A.%\//b Y, 4’6) 4,(0%9 ¥ R, Q‘:y % \S‘% l;(r
ST Dae VIORR 204012 %, & O By 8, F Y, %lk"( %. Vg
Uncanes O, %, 0y, 1) %oy 2 Lo X Yo Yy Py 0 "y
D secounts sas7ocat TEST MQAGPhArMEBCYACIFIRS/SAMA. | Sep 24, 2015 1115 Al GNT+0200 131072 4”2\3\ 9 o%‘v ’4‘0170 S, \?4-6\( S e G, O, % T
D sasmact VORK 0 é% %@%%1%% K % B, 25, b, 2,25 4’%&0”’0
%8, S % 4,205 0,70, B 'Q(,%
S Y %, 2, 0 O R Y5 On %
2, e, % B, 0, %" Oy g, xR
% 0, %O %, R U 0 S5,
Bt 9 S 0 N
Gew Tools  Asmmstaon  Hels N 0(41( 05, S % %,
. %
| B Reposstory | im Dasaboard | [ Workspace | [ Checked outFiles | == SAS Session 13:aecountsas % /) o ) :6‘,}& %o;oo@m
e = S o, S,
=% 4/\% %(/ %, R
£ P s = e, S R
o K I sitory Version Q, % 2
: o %
Inputs ascount sas - Sep 24, 2015 1. ’b,» T . R
Outputs Outpuns. Dﬂ—u . Sep2s 89586 /o% -
Lissng
Lidxaries = oS b
D secounts sas7osat TEST IQAGPharMAEBOVAC1Files!sctma .| Sep 24,2015 1115 AM GMT=0200 131072 Group ID
D zasmact WORK

W AEQ1 W AEQ2 W AE03 W AEOS
W AEO6 W AEQ4 W AE08 W AE(07

Dsasmact

| 2= sas session 12:2ecount sas %

Listing

Session Sas DLE & (3
Edrs O Mame
nouts 1] *E 294912 Sep24.2015 1113 A GUT-0200
Outputs B AECOUNTS 131072 Sep 242015 1115 AM GUT-0200
L| brarles S B Y 1143880 Sep24 2015 1113 AM GUT-0200
= B ] 131072 Sep24 2015 1113 AU G 00
vs 2359206,

Sep24 2015 1113 Al GUT+0200
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SAS DRUG TRANSPARENCY AND TRACEABILITY

DEVELOPMENT USING SAS DRUG DEVELOPMENT

Integrated SAS Development/Execution environment (SAS Session / Editor) — Job

JOB creation

| Reposnory | Dashboers | I Workapace * (5 Checkad omFles *

COEEATIGEEE XTI E
B oo VAC1FResoos || Newdo

‘ Job name Icreate_aecounq

(3 sSAsProgram

— v o

HE £

General

SAS Programs
Parameiers
nputs
Qutpute

ITEST PRODUCTION RUN 8sysdate

[V] Enzble versioning on all new output files

Version 10 o€ apgiied 10 31 output Mes

inputs (© Major
Ouputs b thner
(O Custom (10

Save & Run Job

Run create_aecounts.job x
Datails
Faremeters

Label Valug

Title TEST PRODUCTICN RUN &sysdate

Action Status
Action Status

@ Runjoboeate  Sep24 2015 11:2244_ Processing.

© Deistefiely Sep 24, 2015 1131 AlA_ Completed
© Delste fes. Sep 24, 2015 1131 A Compieted
© Detete Sep 24, 2015 11:31 Al 1 of 1 fems processed successhully
@ o=z Sep 24 2015 11:30 4. & of 4 ftems processed successhully

Action Status Detall x

Action. Run job create_ascounts.job.
Date.  Sep 24 2015 11.32 AM GUT-0200
Processe: d 1dems 1 successfully, D with wamings. 0 with erors.

Location Detail

= b oo = N
© aecountsas ! BOVAC Task

OSas | K.



SAS DRUG TRANSPARENCY AND TRACEABILITY
DEVELOPMENT USING SAS DRUG DEVELOPMENT

Result after running a Job (SAS Session) — Manifest File

The manifest (XML) file contains all the information regarding a specific JOB run/execution.

General Info
SAS programs
Parameters
Inputs

Outputs

Log

Listing

ANENENENENENEN

|B [crcenamaEsovacTFIesions

o h
la create_ascounts ;oD
‘B create_ascounts 1og

I:l Qe Jeoountsist

1024 Ssp2s8 201511324
B385 Sep 24 201511:32A

T2l S50 24 201S 11 a2 A

r B ceate_ascounts mat

2025 Sep24 201511324 I

Ggsas
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SAS DRUG TRANSPARENCY AND TRACEABILITY
DEVELOPMENT USING SAS DRUG DEVELOPMENT

Manifest File Example

= Dashboard * | E Repository * | [d Workspace * | & create_aecounts (1.0) * L SAS® Drug Development
General — Manifest Details View Tools  Administration  Help
SAS Programs Name: create_aecounts
d ® | E R itory * | [ x ‘ T create_aecounts (1.0) ¥ ‘
Parameters ersion: 10
Inputs General Status. Name Location
Output Location:  JQAGPharma/EBOVAC 1/Files/obs SAS Programs (@) ascountsas JQAGPharma/EBOVAC 1/Files/programs
utputs. | |
Log — Job Details Parameters e hashboard * | B Repository * ‘ [ workspace * | 2 create_aecounts (1.0) * |
Listing Name: create_aecounts I General bel |‘ iable A < "t
Version: - TR FEIETE Tittle i FINAL PRODUCTION RUN &sysdate
Parameters
‘Owner: Mark Lambrecht Inputs
Run-as owner:  No ¥ "1‘
General
Location: IQAGPharma/EBOVAC1/Files/jobs
1 ?\S Pru‘gram s 5 T 5T
arameters
Details: (ToiE aecounts sas7bdat JQAGPharma/EBOVAC 1/Files/sdimdata - JQAGPharma/EBOVAC 1/Files/programs/aecount.sas
Cutputs ae sasTbdat IQAGPharma/EBCVAC1/Files/sdtmdata - JOAGH [EBOVAC1/Fil : untsas
Log % Dashboard * ‘ B Repository | L2 Workspace * ‘ & create_aecounts (1.0) ¥
Listi
. 20 General Versioning was enabled on all new output files
— Run Details
Type Published SAS Programs Major versions were applied to all output files.
Parameters
Submitted date 24 september 2015 15:17 GMT+0200 Inputs
) ‘Qutputs Location Version Referenced SAS Program
Submitted by Mark Lambrecht
Log graph.pdf 1QAGPharma/EBOVAC 1/Files/documents 10 IQAGPharma/EBOVAC 1/Files/programs/aecount.sas
Ve (ar (T Ley create_ascounts Ist IQAGPharmaEBOVAC 1/Filas jobs 10
Completed date 24 september 2015 15:17 GMT+0200 create aecounts.log | IQAGPharma/EBCOVAC 1/Filesfiobs 110
% Dashboard * ‘ B Repository * | [ workspace * ‘ T create_aecounts (1.0) *
Completed status Job completed successfully.

q General

SAS Programs

17 Thursday, September
Parameters

Inputs
outputs

i i3 exscuting on the Linux 2
Listing in “[E itory * [ | Bt create_aecounts (1.0) *

Wy

o

1.e16.x86 €4 (LIN X€4) platform.

General

SAS Programs

AEBOD:!

Parameters el B g e
I e ——

Inputs. 3 Submission Start: account.sas
4+ Sep 24, 2015 7:06 GMT by sbxmal

Qutputs R T Tt R T T T il L L i LT Ty T T
5 Title is : FINAL PRODUCTION RUN 1

0g

Listing 3

GASTROINTESTINAL DISORDERS




SAS DRUG TRANSPARENCY AND TRACEABILITY
DEVELOPMENT USING SAS DRUG DEVELOPMENT

Move file(s) from Workspace into Repository

|8 Repostory * | g Dashboard * | [ Workspace * | [5 Cb s [
[t Srwe T8 &4 o8&

1024 Sep24 2095 11324
8385 Sep24 201511324
TT27 Sep24, 201511324
2925 Sep24. 201511324

ey | 8 B ] L workspce [ Ehechon i | R et smcsmstn 8

[ Erhe 7 & ch® 0@ &

‘Mark For Addition’
(Only for new files /
not yet available in

repository).

. , B * | Dashbosra = 7 chet
Chepkln (alrgady T T IoE S T 108
eXIStlng files in B [oacPramaEsovACT FResjoosceate_secounts job
repository). vEd Workspace T
vl cacPnama Gested , . =
v EE0vcs B oeste s o O:en 6385 Sep24 201511324
SaVe the program to v e B oeate 3 or o 7727 Sep24 201511324
i . e 2925 Sep24 201511324
a corresponding -
(repository) directory :: o
in your Workspace > o
. . >l memoent
first before using
Check In feature.

s ‘ £ [ Ot [ Wk | 5 Chachiod o i * | cine-ssoousts =
e B E=rhaFLs aasds oL CREDFL 0@/

E [eacrnamaEsovaciFuesions

..... » B Fres B “m_.mug).,u 1024 MarkcLamorecht  Sep24,2015 11334 - @
v es0vac

OSas | K.



SAS DRUG TRANSPARENCY AND TRACEABILITY
DEVELOPMENT USING SAS DRUG DEVELOPMENT

Running Job in Repository

B Repostory * | jm Dasnboars - | [ Workspace * | [ Checked.out fies | £ create_secounts *

CE=rRa G b aagix 8 ORCDEPL P RA]
B | 0:GPnamatBovAC T Filesioosiceate_aecounts o0 R§
SRl Schedule
vﬁ Q4GPharma | I—
» B ries
v B esovact

v l Fizs
v [ cocuments
v oos

> membert

Run Job Action Status

Run create_aecounts.job x

Action Status x

Details

@ Runjoboeate_ Sep24 2015 1133 A pProcessing..
@ Checxin S=p24 209511334 . 1 0of 1 files processed successiully
@ Uark for aca S=p22 2015191334 1of 1 files processed successiully.
© Runjoscresle . Sep24 201511324 Joz completed successfully.

Label | Value

o S
IE{PRODUCTION RUN &sysdale

Run create_aecounts.job

Details l

Parameters:

Acton Status Detail

Acfion. Run job creale_ascounis.job.

Dats.  Sep24 2015 11.33 AN GMT-0200

Tite | FINALIPRODUCTION RUN 8sysdate

Processed 3 dems. 3 successiully, O with wamings. 0 with erors.

o o

| .-_‘"-L:‘»‘- =
| d 18

@  Pubiished job setup Task compietea
@ ascount sas 1QAGPharmaEBOYACTFiles/programs Task completea
©  Puiighac joo posto. Task compieled

OSas | K.



SAS DRUG TRANSPARENCY AND TRACEABILITY
DEVELOPMENT USING SAS DRUG DEVELOPMENT

Audit Trail

Audit history with pre/post change information.

SAS ® Drug Development

LEw Tools Admunisyslon  Help

' Repostony X[§  “uopistn

£ =g smoutes

© <

| CAGPRarma

| Locabon:
Action: | (al v | Actedonby. [(anyuser From:  [Aug 24, 2015 12:00 AM ]Ié To ]ﬁ
Page 10f2 [r. q.[—-Q*
AUSR reconds

oed EBOVACS
= £80V4

eroea £80V&

Location
J0AGPharma
JQAGPharma

JQAGPharma

GPnal

a
IOAGPREIMa
JQAGPRarma
1QAGPharma

QAGPharma
JQAGPharma
JQAGPharma
J0AGPnarma

QAGPharma

Action
Member added

Member ram

Analysis agoed
Analys

aaded
Analysis agded
Analysis adced
Anaiysis removed

Analysis removed

Analysis rem

Analysis rem

Analysis added
Analysis added

Acted On By (User Name)
soxmal (Mark Lambrechf)

al (Mark Lambrecht)

soxmal (Mark Lamorecht)

stxmal (Mark Lambrecht)

shymal (Mark Lambrecht)
soxmal (Mark Lambrecht)

stxmal (Mark Lambrecht)

sbarnal (Mark Lambrech)
sbxrnal (Mark Lambrecht)
sbxmal (Marx Lambrecht)
soymal (Mark Lambrectt)

sbymal (Mark Lambrecht)

To
projleacs

187 Records found

Date Acted On
Sep 24,2015 111214 44 GUT+0200
Sep 24, 2015 110118 AM GUT~0200

5023428 PM GUT-0200
3 Pl GUT+0200
3404 PM GUT+0200
F3L 04PN el
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SAS DRUG TRANSPARENCY AND TRACEABILITY
DEVELOPMENT USING SAS DRUG DEVELOPMENT

Search in Repository

B = g BI=E out fies * | Audt History * —
* == T aagdks 22 BEODFC A G K IS
B [cacrramatsovact
v 04cPharma I Name Size Modified By Date Modified Signed  Repository Version Workspace Status.
vE Files g Fil=s
'am % memoert Mark Lambrecht Sep 23 20150934 P
v § Fiss I8 memoerz MarkLamorecht | Sep23 201509347
» [l cooumants

3 memoer3 Mark Lamorecht Sep23 20150934P

® Drug Development

SEw Tools Admunistraion Help

-} v (= aw * | 5 Checkedoutfiies * | Auditthstory *| 8 Search *
E>) a

Locason

(& Ssarchirom curentiocation JOAGPhamaEBOVACY

(O Search all locabons in the reposdory

MName Equals - ‘I~:‘U1 1 l[: Case sensfive

Number of results per pags 25 |-

lﬂnﬂﬁﬂ'lhw']qm-lm&-]mm ¢ @ Search *
[ISSE] eoes |

| Paga 1011 T
DMADS ot RACPhamaEBOVAC 1Filesimemben1 XPT File

| omsasTeeat JOACPRamMIEEOVAC 1 Filesisdtmoata S4S Data Sat

| dmopt CAGPharmaEBOVAC tFilesisdtmdata_xpt File

GSas | B,



SAS DRUG TRANSPARENCY AND TRACEABILITY
DEVELOPMENT USING SAS DRUG DEVELOPMENT

Data Explorer
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SAS DRUG TRANSPARENCY AND TRACEABILITY
DEVELOPMENT USING SAS DRUG DEVELOPMENT

Metadata management using Context, Context State & API

Hierarchy with three types of contexts: Organization, Project, Analysis Level.

SAS ® Drug Development

Tools Administration

View Help

Each context has a Files
container under which
users may create their
own folder hierarchy.

% Dashboard “I B Repository * | L3 Workspace *
rEES [T e

[ [/aaGPharmal_Nicardipine

Vﬁ QAGPharma | Organization level
» B Files

v B _Nicardipine | Project level

» B Files

»[®% NIC_ISS

v[% NICSAH_01 Analysis level

» = Files
»[% NICSAH_02

Context State: Dev, Prod and Closed.
v B} Nicardipine_NICSAH-01

> E Files Production: an informational indicator that the

Closed ———{ »E.! DSMB_1 programs within the context have been through

the development cycle and are ready for production use
Production >B DSNMB_2 P Y yiorp
Development DE\ DSMB_3 Closed: indicates that the context is no longer in use,
) . and the context is locked, and only certain actions are
bﬁ\ Final_Analysis

available to users.
»® Interim Analysis
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SAS DRUG TRANSPARENCY AND TRACEABILITY
DEVELOPMENT USING SAS DRUG DEVELOPMENT

Metadata management using Context, Context State & APl (Cont’d)

N .
CREATE
USERS
-~ ™

The SAS Drug Development API consists of both Java and

BUILD
HIERARCHY

SAS Macro based interfaces designed to facilitate the ARCHIVE
development of applications that can extend, automate,

or drive SAS Drug Development functionality

SYSTEM
SNAPSHOT

VoA SAS MACRO API 1.4

Context Management Create / Delete / Rename Project or Analysis
JOBS /
SCHEDULE Membearship Management | Gaet/Exists / Add / Remove Members

Group Management Get |/ Exists / Create / Delete Group
JAVA API SERVICES (1 71 ) _ Get / Exists / Add / Remove Group Member
User Management UserService, GlobalPrivilegeAssignmentService Role Management Get [ Exists / Create | Delete Context Role
_— . . " . . Assign / UnAssign | AssignExits for Inherited Rol
Context Management OrganizationService, ProjectService, AnalysisService S3gn nfosgn Aevgnnx = Oy e m=
Role Privilege(s) Get default list of Context Privileges
Membership Management MembershipService Get / Exists / Add /| Remove Context Role Privilege

Group Management GroupService — = — =
e ) e ) ) ) File Management Get [ Exists / Version / Create / Delete / Copy / Move /
Role Management RoleDefinitionService, PrivilegeService, RoleAssignmentService Rename |

File Management RepositoryResourceService, BatchRepositoryResourceService, ACLo [Bopniccinnel ot lndata Eila Baomisoinne
WorkspaceResourceService, BatchWorkspaceResourceService, Get / Update Owner

AclService, SignatureService Get Sync Status
Download Latest copy from Repository to Workspace
Job Management
User Management Get | Exists / Create / Delete / Lock / Unlock User
agement ScheduleService Aszsign / Deny Privilege(s) or Group Assignment(s)

Job Management Job Exists ! Retrieve/ Execute
[Workitems | workitemService

. . . Subscription Management Gaet List of Subscriptions
Recycle Bin RecycleBinService

. . . Recycle Bin Management Retrieve Recycle Bin ltems
Audit AuditService Delete Recycle Bin Items
AppIIGauun mMailagyement ApPPIGauUNnIuI Nauunse vice, 1ypeservice PC Only Upload / Download Data from SAS Drug Development

1]
[ [
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SAS DRUG TRANSPARENCY AND TRACEABILITY
DEVELOPMENT USING SAS DRUG DEVELOPMENT

Metadata management using Context, Context State & Macro API (Cont’d)

= API SAS Macros can be used to store metadata about file versions used for a snapshot, which can be used to easily retrieve those versions later, eliminating
the need to create an additional copy of data and programs.

= The sasdrugdev_getchildren APl macro will return, in a SAS dataset, metadata about the objects within the path specified in the macro call. This is however
not sufficient.

%sasdrugdev_getchildren

Obs path name objectType isContainer description versionLabel isVersioned

1 /QAGPharma/N... Production sas:folder 1 0
2 IQAGPharmal/N... aejob sas’job 0 12 1
3 /QAGPharmallN... ae.sas sas:sasprogram 0 50 1
4 /QAGPharmalN... ae_listing.sas sas:sasprogram 0 2z 1
5 /QAGPharmal/N... AE2_listingjob | sas:job 0 12 1

= Using sasdrugdev_getjob API macro’s (see list below) will provide you also the metadata from all of
the jobs that have been used in the Analysis.

%sasdrugdev_getjobinfo
%sasdrugdev_getjobinputs
%sasdrugdev_getjoboutputs
%sasdrugdev_getjobparameters
Y%sasdrugdev_getjobtasks
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SAS DRUG TRANSPARENCY AND TRACEABILITY
DEVELOPMENT USING SAS DRUG DEVELOPMENT

Metadata management using Manifest file

= |f standard practice at your company is to always specify only the exact inputs and programs, including their versions, for jobs then using the getjob macros
could provide a useful set of information. However, if these precise values are not consistently defined in all jobs, the information you can get from the getjob
macros will be limited. You also will not be able to trace either the parameter values used or the outputs created by the job.

= The SAS XML Libname Engine can be used to read manifest files, but it will be necessary to use an XML map so that the structure of the manifest can be
properly understood by SAS as a set of datasets. The structure of all manifest files in SAS Drug Development are the same; this means you can generate an
XML map using one manifest file, and that XML map can then be used when reading all manifest files.

£ilename qsmhf "&_sasws_/QAGPharma/Nicardlpine_NICSAH—Ol/DSMB_ZfFileS/SDTM/Programsf
Production/Create_qs.mnf";

filename map "&_sasws_/QAGPharma/Nicardipine_NICSAH—Ol/DSMB_E/Files/Specifications/
manifest.map";

libname gsmnf xmlv2 zmlmap=map;

Retrieve Files

= This can be done manually by selecting the file to retrieve, selecting the menu item to get version, and selecting Get Specific Version. If you’ve however stored
the snapshot metadata in a SAS dataset, the sasdrugdev_syncfiletoworkspace macro conveniently gets the specific version of the files you need into your

workspace.

Untitled.sas*

- %sasdlqucv_s:mdfilctowrkspace (sdd_path=/QAGPharma/Nicardipine NICSAH-01/DSMB_2/Files/Listings/Programs/Production/ae.sas, sdd_version=2.1);

See also recent SAS White Paper: “Metadata Snapshots: How SAS Drug Development APl Macros Can Help (Melissa R. Martinez)*

OSas | K.




SAS DRUG TRANSPARENCY AND TRACEABILITY
DEVELOPMENT USING SAS DRUG DEVELOPMENT

Using R with SAS Drug Development Reposu’ory (example)

R RCenscle [eifE]=] R o= ]
> summary (mydata ha
odsy. aegrpid
NERVOUS SYSTEM DISCRDERS s 7 AEQ2 :1s8
GENERRL DISORDERS AND ADMINISTRATION SITE CONDITICNS: S AEDL 11
INFECTIONS AND INFESTATIONS 5 AED3 8 S_
INVESTIGATIONS t 5 AED4e : §
MUSCULOSKELETAL AND CONMECTIVE TISSUE DISORDERS 5 AEDS  : 5
I JURY, POISONING AND PROCEDURAL COMPLICATIONS L | AECE s 3
17 (Other): 2
o~
b
o
=
= TR
i =
o
2
P @
'
§
o

Vi fﬁﬁif T

**¢¢¢e¢ 666666
"'§'ée ‘l’{\“é s:f
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MOVE FROM SAS DRUG DEVELOPMENT TO

LIFE SCIENCE ANALYTICS FRAMEWORK




SAS LIFE SCIENCE MOVE FROM SAS DRUG DEVELOPMENT TO
ANALYTICAL FRAMEWORK | |FE SCIENCE ANALYTICS FRAMEWORK

What’s new ? (Main themes)

SAS Visual
Analytics incl.

SAS 9.4M3 Visual
compatibility

Statistics
integration —
optional
component

Workflow
New SAS engine change
session editor — enables
— shared with customer
SAS Studio defined
processes

Administrative
super user
(“system
mode”)

Control
access to the
user list

Addition of
. Study and Data
Create a job Standards

ey managers
interactive :
SAS session (versioned
repository

extensions)

Current situation:

= SAS Drug Development 4.5

= Clinical Data Integration 2.6

= Clinical Standards Toolkit 1.7
Future:

= Life Science Analytical Framework

Initial Phase; Metadata focus - driving automation.
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SAS LIFE SCIENCE MOVE FROM SAS DRUG DEVELOPMENT TO
ANALYTICAL FRAMEWORK | |FE SCIENCE ANALYTICS FRAMEWORK

What’s new ? (New SAS Session Editor / shared with SAS Studio)

SAS * Life Science Analytics Framework

View Tools  Admisistraion  Melp
ey EEAOHBRXD® e A mB# | o0 » | B | 5 Session2
Es=vha Pl nagdsd oo R .
:
= [ocPrarmaticarapnehoCSAn_Shody, 001FMaFrograms Untitled zaz :
v arcPnama D Nome 1/ *SAS programming environment
» B e [ A&_BOOSYS_SORT_PYAL sas) oi o«
your program goes here
v &) rocarapne D Az_UsTING sas 3=y
. é Fhes D AE_USTING o sas 4
¥[8 NCSA_ Sy 001 .
v Faes D Ae_No_DEATH 333 Soptions nofmterr 1s=200;
» B A0s Dt D e _TorAssas 6options dtreset;
» @ Anaiysis O D' ou_usTING 533 7loptions locale=EN US;
» i Oscuments D ou_LSTING dansas 8zlet _SDDUSR_=%bquote (bigibs) ;
» i £0C Dats B Ou_USTING_adn_throwawar 9%let _SASWS_ = %nrstr ("/sddshared/SASWorkspaces/bigibs™);
» i Jovs B ou_UsTNG don vowamardl 1031et _SASWS_ = %gsubstr (& SASWS , 2, %length(s&_SASWS ) - 2):
» I Programs D ou_USTING dan_mwowawasl 11
q B B ou_usTNG oon mwowawarll  12:31et SASUSEWS_ = $nrstr ("/sddshared/SASWorkspaces/bigibs/Users/bigibs™);
» [ Repots O ow st oo mowesne]  13181et  SASUSEWS = Sgsubstr (& SASUSEWS , 2, Elength(s SASUSRWS ) - 2);
» ) soTMData B oM_USTING_don_throwawnye 14
’g R0 .|D) ou_USTING_dan mrowswar?]  1SProc D
» (% NICSAH_Steay_003 H LSTRIG v peow -
(& NCSAH_Stedy_004 |0 ou AL — Procedures Keyword: PANEL
» @) PaserProtie DM_USTING _ingatTo sas L v N . |:|
>g el B ou_pATENT LES_AGE] 1 PMENU Context: [PROCEDURE DEFINITION] PROC PANI
o B xR oY [ DM_PATENT_PROFRES_GEN T POWER
» B Users [ DM_PATENT_PROFLES_RAG % PRESENV Syntax: PROC PANEL options ;
[ DU_PATENT_PROFILES_TRE} % PRINCOMP BY variables;
DS_DEATH_LISTING
D' 0s_oeATH.| s3s B PRINQUAL CLASS options ;
B 0S_DROPOUT_GROUP_AND, % PRINT
DS_EVENT_BAR_CHART 538 % PRINTTO FLATDATA options ; o
[ 0S_MORTAUTY_TREATMENT % PROBIT + I L
B imporSOTMBAD 333 - @ 4
B impeasOTM-GO00 sas 3
[ NewProgramsas *HERQEBL S =
[ Paramater_DM_PATENT_PRO) .
I?\ Bsrvmater O umenT oo oo Log b 3 H
ARon Stahis
37TINOTE: SRS Initialization used (Total process time):
38 real tims 0.01 seconds
39 cpu time 0.02 seconds
40
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ANALYTICAL

ENVIRONMENT THE BIGGER PICTURE

And don’t forget, it’s only the ‘validated’ environment ... (the bigger picture)

Validated Environment

PRIMARY PLATFORM

Confirmatory
Answer known questions.
Known key variables.

Clinical Trial Data

Lab Data WEBCUBITS APPUCATIONG

Genomics & Biomarker j ll

Hypothesis / Exploratory
Answer unknown questions.
Find key variables.

Social Media L
Commercial Data l s
Trial/Patient reg. Data .
Health Care Data |
EMR data

Claims and Rx data Exploratory Environment

Data Integration, Quality, Smart Access, - :
Governance(Info Management) Storage, Processing Analytical & Reporting

capabilities
Infrastructure
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FROM CENTRALIZED TO

DISTRIBUTED COLLABORATIVE ENVIRONMENT




EVOLUTION FROM CENTRALIZED TO

DISTRIBUTED COLLABORATIVE ENVIRONMENT.

Collaborative Research Environment

+ Problem statement
- Research in health care is evolving past traditional clinical studies towards accessing

new types of data, integrating disparate information and aggregating all of this for on-
demand access by new researcher populations.

+ Proposal
- Proposed is the creation of an environment that will be the foundation for the next
generation of clinical research and the dissemination of health care innovation.
- The environment proposed will enable isolated areas of the clinical research
ecosystem to share information, ideas, and results while collaborating with individuals
anywhere in the world on the analyses of these data.

GSas | B,



FROM CENTRALIZED TO

EVOLUTION DISTRIBUTED COLLABORATIVE ENVIRONMENT.

Overview of shared instance (Multiple Project Environment) proposal

“House” model

« Own the instance, whether living there or not.
- Pay for all infrastructure

- Pay for all utilities

- Pay for any maintenance

- Pay for upgrades

s

“‘Apartment” model

- Rent an apartment for length needed

- Landlord pays for infrastructure and upkeep
« Pay for portion of utilities

- Landlord pays for maintenance and upkeep

- If upgrade is done, landlord pays for benefit of all
tenants
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FROM CENTRALIZED TO

EVOLUTION DISTRIBUTED COLLABORATIVE ENVIRONMENT.

“Apartment” model details

Apartment analogy | CRE equivalent

| Building security CRE Environment limits access to the environment to only those that should get into the
environment

Each Project is logically separated from each other so that users can only see their area and
aren't aware of nor have access fo any other Project. A Sponsor may have multiple Projects in
the CRE. The CRE supports multiple Sponsors.

‘ Private, individual units

|v.anuus apartment sizes | Ability to support projects for different size research teams
|‘-mn'able length leases | Can have access to a project for the length of time needed and can extend if needed
Building common areas Hardware, software, licensing, network access, etc. are used across all projects and costs are
distributed based use
Scalable infrastructure Able to quickly scale up storage, users or processing capability as needed by the research team
Building upgrades If requested and approved, new features can be added to the environment that will benefit all
users
On-site apartment manager All administration, monitoring, hosting and back-ups managed centrally by SAS. If system has
any issues, admin team is available 24/7.

Concierge services Tech-support available to researchers to answer questions or help address problems

Gsas | &,



FROM CENTRALIZED TO

EVOLUTION DISTRIBUTED COLLABORATIVE ENVIRONMENT.

Multiple Project Environment

OSas | K.
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