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MAIXS®
Introduction

This paper discusses data-oriented challenges within statistical
programming processes and presents data pipeline approach that offers
faster access to reliable data in the hands of data consumers. Overall
approach brings data closer to the analytics and analytics team with ability
to initiate pipeline on demand alleviating dependencies on data suppliers.
Additionally, it underscores the transformative impact of a fully automated
data pipeline with CI/CD, crucial for efficient, high-quality data delivery in
regulatory reporting.
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Problem Solution Business Impact

O Lack of timely access to v' Robust data ingestion Q Faster Access to Quality
quality data and Validation process Data

O Data changes impact v Fully automated data Q Improved cycle time on
regulatory reporting pipelines by source, by statistical programming

Q Increased manual type, and by 0 End-to-end auditability and
interventions aggregation traceability

Q Negative impacts to 0 Streamline management
regulatory reporting v Built-in traceability on and reduce delays
R = due to cei data changes, data Q Enhances efficient
dependencies. quality and impact to communication between

downstream reporting stakeholders
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Data Pipeline — Bringing data closer to analytick™s"

Auto-runs at set

frequency
Multiple User
@ Personas
e R J— .. 2 (. ~. o
/ I~ | — a
Data to Analytics with integrity & traceability ~
a
Data Quality . e
_ Ingest & Process Management Data Analytics a
[ 4
a
v Diverse Data Integration v’ Quality Verification — incoming v Standardized or ‘
data against predefined standards as-is data
v Al-Enabled Ingestion roffoare —

v Data Cleansing - to

v Source Validation Checks ensure consistency and quality

I

I

|

I

I

I

H v"  Data channeled
I through pipeline to
I
||
I
I
I
I
I
||

v' Data Interoperability Standards | v Metadata Management statistical
Data : programmers for
i . | 1 ¥ End-to-End Traceability — to ensure regulatory
v Cleaning and Preprocessing | regulatory compliance and data
I integrity
v' Dataset Refinement I
_________________ I e
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Process Navigator

MIS®

The Process Navigator allows the user to view the different areas of the data processing steps with in the platform

@ Setup

Study Setup

Create and manage Studies

Platform Setup

Create and manage Users, Roles, and
Folder Permissions & Security.

Integration & Interoperability Setup

Create and manage Inbound &
Outbound Integration Adapters

Proprietary and Confidential Information
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Ingest & Process Data

Data Pipeline Manager

Data Pipeline Manager allows users to
monitor Data Ingestion, Transform,
Export & Porting activities

Data Management Workbench (DMW)

Perform Data Ingestion, De-
Identification, Medical Coding, Data
Validation, Transformation & Porting of
Clinical Data.

Real-world Data Management
Workbench (RW-DMW)

Perform Data Ingestion, De-
Identification, Medical Coding, Data
Validation, Transformation & Porting of
Real World Data (RWD).

> . Review Data

Central Data Review

Perform Study Data Review/QC and
manage Observations in case of any
Data Issues.

Risk-based Quality Management
(RBQM)

Configure & browse Risk Based Quality
Dashboard to monitor Study Risk &
Performance.

> @ Manage Data

Single-source-of-Truth Data Cloud
(CDR)

Single Source of Truth data warehouse
for Clinical, Operational & Healthcare
data

Metadata Repository (MDR)

Create and manage Metadata Assets,
Version Control, Workflow, Change
Management & Impact analysis.

Central File Store (Repository)

File based Repository that allows user
to manage Trial documents.

> . Analyze Data

Clinical Analytics

Configure and Manage Clinical and
Operational Visualization &
Dashboards

Oversight Analytics

Browse and navigate to Compliance
checks, DQ checks, Clinical and
Operational Visualization &
Dashboards

Statistical Computing Environment
(SCE):

Clinical Programming Interface for
Program Lifecycle Management and
visibility for Statistical Analysis



Data Pipeline Manager

MIS®

[3) Dashboard

Studies
400

300
200

100

Data Pipeline Manager @

CDISCPILOT, MAXIS-08, Maxis-112, N |V Project

Select Project v

Start/End date

Study
# MAXIS-08
# MAXIS-08
# MAXIS-08
# MAXIS-08
# MAXIS-08
# MAXIS-08
# MAXIS-08
# MAXIS-08
# MAXIS-08
# MAXIS-08

# MAXIS-08

Maxis-112

Type

eXchange Data Expo...

Data Import Manual
Data Import Manual

Data Import Manual

eXchange Data Expo...

eXchange Data Expo...

Porting

Transformation

Data Import Workfl...
Data Import Workfl...

Data Import Workfl...

Status

Done

Done

Done

Done

Done

Done

Done

Done

Done

Done

Done

NCTBC001
Message
Source_Data Source Data export is completed
Import completed
Import completed
Import completed
Source Source Data export is completed
Source Source Data export is completed
Data port completed
Transformation plan completed
Import completed
Import completed

Import completed

e

Instance Na...
ASSET
STD-Import-1
STD-Import-1
STD-Import-1
ASSET

ASSET
Porting-2
Plan-1
STD-Import-1
STD-Import-1

STD-Import-1

2022-10-30

MAXIS-08

Percentage

— 1 00%
e—— 100%
— 1 00%
— 1 00%
— 1 00%
e— 1 00%
—— 1 00%
—— 1 00%
— 1 00%
— 1 00%

—— 100%

B 2024-02-08

B8

Activities

e € @ 8 © e & © o 6 e

da

! Filter & Reset

Started By

Rajesh Hagalwadi
Rajesh Hagalwadi
Rajesh Hagalwadi
Rajesh Hagalwadi
Rajesh Hagalwadi
Rajesh Hagalwadi
Rajesh Hagalwadi
Rajesh Hagalwadi
Rajesh Hagalwadi
Rajesh Hagalwadi

Rajesh Hagalwadi

CDISCPILOT

Started On

18-Jan-2024 T 03:53:07 ...
17-)an-2024 T 03:50:29 ...
16-Jan-2024 T 23:22:03 ...
16-)an-2024 T 23:14:34 ...
16-)an-2024 T 23:10:31 ...
16-Jan-2024 T 23:10:23 ...
15-Jan-2024 T 10:24:36 ...
15-Jan-2024 T 10:20:49 ...
15-)an-2024 T 10:17:28 ...
15-)an-2024 T 10:16:35 ...

15-Jan-2024 T 10:15:46 ...

M Done

W Aborted

Completed On

18-Jan-2024 T 03:53:24 ...
17-Jan-2024 T 03:50:40 ...
16-Jan-2024 T 23:22:13 ...
16-)an-2024 T 23:14:47 ...
16-)an-2024 T 23:10:44 ...
16-Jan-2024 T 23:10:45 ...
15-Jan-2024 T 10:26:43 ...
15-Jan-2024 T 10:24:30 ...
15-)an-2024 T 10:20:45 ...
15-)an-2024 T 10:17:21 ...

15-Jan-2024 T 10:16:29 ...
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Data Pipeline (Automated Source to Target Data

‘ -- Select -

Data Import

Data Transformation
Data Porting to CDR
Data Porting to Repository
Validate and Port data to CDR

Validate and Port data to Repository

Workflow Activities
Activity
Activity Name Project Name
Data Import Clinical_Data_Pro...
Data Import Clinical_Data_Pro...
Data Import Clinical_Data_Pro...
Data Import Clinical_Data_Pro...

Data Transformation

Data Porting

Recurrence Pattern

Clinical_Data_Pro...

Clinical_Data_Pro...

Metadata Name
Source_Data
Source_Data
Source_Data

Source_Data

Data Mode

Full Load

Full Load

Full Load

Full Load

Full Load

Full Load

Plan Name

Transformation_...

Transformation_...

CDR Project Name

Clinical_Data_Pro...

Source
CRO1_SFTP_Connection(In)
ECG_SFTP_Connection(In)
Biomarker_SFTP_Connection(In)

Rave_EDC_Connection

Edit

NN ND

Delete

Coooo o

) Hourly

") Daily
(@) Weekly

_ ) Monthly
i ) Quarterly

O Continuous

Recur Every | 1

[ ] Monday
[] Friday

I Week On:

[ ] Tuesday
[ ] Saturday

[ ] Sunday

[ ] wednesday

[ ] Thursday

Range of Recurrence

(®) End After | 1

) End By [

‘ occurrences

Active =[]

Schedule : | 08-Feb-2024 T 11:10:00 EST
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Workflow History

B B B B ®

E B B B B B & @

3]

Schedule Name

Clinical_Data_Pipeline
Clinical_Data_Pipeline
Clinical_Data_Pipeline
Clinical_Data_Pipeline
Clinical_Data_Pipeline
Clinical_Data_Pipeline
Clinical_Data_Pipeline
Clinical_Data_Pipeline
Clinical_Data_Pipeline
Clinical_Data_Pipeline
Clinical_Data_Pipeline
Clinical_Data_Pipeline
Clinical_Data_Pipeline

Clinical_Data_Pipeline

MIS®

Page‘ SOt 4
MESSAGE

Delete

A

To RajeshH

Respond
Mon 1/10/2022 7:51 PM

ctrpro

OnePlaceMail

@ Ignore x Lﬁ 6%_ Li; [57 Meeting

& Junk~ Delete  Reply Reply Forward 5] pore «
Al

Evernote Trello

X

Status Reason for Abort Start Date End Date

Completed 05-0ct-2023 T 15:00:0... 05-Oct-2023 T 15:13:0...
Completed 06-0ct-2023 T 15:00:0... 06-Oct-2023 T 15:14:1...
Stopped File not found 07-0ct-2023 T 15:00:0... 07-Oct-2023 T 15:00:0...
Stopped File not found 08-0ct-2023 T 15:00:0... 08-Oct-2023 T 15:03:2...
Completed 09-0ct-2023 T 15:00:0... 09-Oct-2023 T 15:13:0...
Completed 10-0ct-2023 T 15:00:0... 10-Oct-2023 T 15:13:2...
Completed 11-0ct-2023 T 15:00:0... 11-Oct-2023 T 15:15:1...
Completed 12-0ct-2023 7 15:00:0...  12-Oct-2023 T 15:14:0...
Stopped key is null. 11-Jan-2024 T 15:00:0...  11-Jan-2024 T 15:05:4...
Completed 12-Jan-2024 7 07:05:0...  12-Jan-2024 T 07:20:0...
Stopped File not found 13-Jan-2024 T 07:05:0...  13-Jan-2024 T 07:06:2...
Stopped User Stopped this schedule 14-Jan-2024 T 07:05:0...  14-Jan-2024 T 07:05:0...
Completed 15-Jan-2024 T 10:12:0...  15-Jan-2024 T 10:26:4...
Stopped User Stopped this schedule 16-Jan-2024 7 10:12:0...  16-Jan-2024 T 10:12:0...

Demo(maxissb) - Study "MAXIS-08' Data ported successfully - Message (HTML) ? B - 8 X

Y Biopharma News 3 To Manager Y ToRules~

I Team Email Done I 0 OneNote

€2 Reply & Delete ¥ Create New 3| | Move [P Actions
Quick Steps ) Move

Demof(maxissb) - Study "MAXIS-08' Data ported successfully

Moxtra - Team Collaborati.

(3] - Y #Find
g & P> 4
. [2) Related ~
Assign Mark Categorize Follow Translate
Policy~ Unread = Up~ 3 Select
Tags ™ Editing

Q

Zoom

Zoom

+ Get more apps

Dear Demo User7,
Data Ported Successfully |

Data Port Detals:
Study Name
Project Name
Plan Name

Job 1d

Mapping Specification name and
Version

Porting Mode
Ported Date and Time

£ crpro Demal

: MAXIS-08
: Data_Transformation_Project1021

: Transformation_Plan_01

: d1a0d36a-7277-11ec-b185-0050568810c3
: Mapping Specification_01 1.0

: Cumulative

:10-01-2022 19:50:14 EST

import Ertor through SFTP Fis ot found

an

-~




On-demand data pipeline enabled statistical mexs®
computing environment

CTR

em Confguration

impiEementation

initisxion architecture

DataOps
b4
Define Roles and Defi -
study accessto M:e — =
users S
@ Aurtomated Dara P peline

Study d=xa from

Study creation in Vendors and
CTR CROsva inbound

integration

Portto COR——— CDR

S

SCE

Testing and
validation
Tooling

SCE Giocbal
Repository

Validation Standard
L& mMethods e

Boubile
Progranmming

Prod Environment independent
Proer amiming Programming
using SAS/ R code g}
editor within SCE

Fnalized outputs

and programs Seif Review

Dev Environment

Program and
ocutputs

Version control
and restoration
-
codefdata
promotion and
publication

> <R
T Review and Feedback

QA Environment

Pubish
Unpublsh
€I CC component — prosram,

review, spprove, publish

- Schedule Batch
programi(s)
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Process Navigator

MIS®

The Process Navigator allows the user to view the different areas of the data processing steps with in the platform

@ Setup

Study Setup
Create and manage Studies

Platform Setup

Create and manage Users, Roles, and
Folder Permissions & Security.

Integration & Interoperability Setup

Create and manage Inbound &
Outbound Integration Adapters
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Ingest & Process Data

Data Pipeline Manager

Data Pipeline Manager allows users to
monitor Data Ingestion, Transform,
Export & Porting activities

Data Management Workbench (DMW)

Perform Data Ingestion, De-
Identification, Medical Coding, Data
Validation, Transformation & Porting of
Clinical Data.

Real-world Data Management
Workbench (RW-DMW)

Perform Data Ingestion, De-
Identification, Medical Coding, Data
Validation, Transformation & Porting of
Real World Data (RWD).

> . Review Data

Central Data Review

Perform Study Data Review/QC and
manage Observations in case of any
Data Issues.

Risk-based Quality Management
(RBQM)

Configure & browse Risk Based Quality
Dashboard to monitor Study Risk &
Performance.

> @ Manage Data

Single-source-of-Truth Data Cloud
(CDR)

Single Source of Truth data warehouse
for Clinical, Operational & Healthcare
data

Metadata Repository (MDR)

Create and manage Metadata Assets,
Version Control, Workflow, Change
Management & Impact analysis.

Central File Store (Repository)

File based Repository that allows user
to manage Trial documents.

> . Analyze Data

Clinical Analytics

Configure and Manage Clinical and
Operational Visualization &
Dashboards

Oversight Analytics

Browse and navigate to Compliance
checks, DQ checks, Clinical and
Operational Visualization &
Dashboards

Statistical Computing Environment
(SCE):

Clinical Programming Interface for
Program Lifecycle Management and
visibility for Statistical Analysis



Output Traceability

v' This will show programming Workplaces, BYIDE ,Environments ,SAS editor etc.

MIS® |cor

[z) Dashboard  [7) Project v

Development Environment @

Workspace «

User Workspace O@

4[5 Study Management
» B coiscpPiLOT
4 [ MAXIS-08
4 [ Study Execution
» Bl sot™m
» B ADaM
» B TFLs
) 4 5 Adhoc Programs
4[5 Draft
4[5 Programs
AE_Summa
AE_report.s
AE_OUTPUT.
AE_report1.
ADSL_Progr.
» [ CRO Deliverables
» I ZRHM-REXA-08-BSD

i . General and CTR AEE Documen

Global Workspace 'S @
Libraries @
My Drive 'S) @

- . -——
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£ Data Model v

(,O Search ) Q

& Cube Design

£3 Tools v

Statistical Computing v 2

&€ Repository v

Help v

Development Environment

[z Dashboard @ [) AE_Summary.sas @ QC Environment

Production Environment

BYOIDE

Code

» Run Schedule

Log  Result

onnection »

& BYOIDE - Admin —
/* Kill /Delete commands will delete dataset(s) temporarily from library bsitory */

12 | /* User Should Create "/Outputs/<Sub folder Name>/<Program Name PUTPATH./<Output File Narv'

13 Example: workspace/Study 1001/Study Execution/Adhoc Programs/D, Name Without Extension>%*/
14

1

-

Manage SAS Connections

@ Global Share

£ Project Management
15 | options validvarname=any;
16 | %let lib=NCT038;

17 Libname NCT038 "&_REPOSINPUT./Trial Documents/Mit_pltf_001/Phase I/MAXIS-08/Study Execution/Source Data/UnBlind";
18 Proc copy in= &lib out=work;

19 Select ae adsl ;

L Task Lov

200 run

21 e T R e s S S P S s R S e G P L S S R
22 Find the count of subjects by Treatment Group

7 ) | S — */

24| Proc Sql noPrint;
25| Select Count(*) from adsl group by trtgrp ;

26| quit;
27
28 T

29 Impute Data

30 *‘

Data Source

MG

A | L sarika Karnikl ®

SAS_Connection_9.4M5

Details

History  Comments  Revision

John Smith Program Name :
AE_Summary Type : SAS Activity : Publish
Environment : Development On 14-Dec-
2023 T 12:25:13 EST

John Smith Program Name :
AE_Summary Type : SAS Activity :
Approve Environment : Development On
14-Dec-2023 T 12:25:10 EST

Sarika Karnik Program Name :
AE_Summary Type : SAS Activity : Sent
For Review Environment : Development
On 14-Dec-2023 T 12:20:45 EST

Sarika Karnik Program Name :
AE_Summary Type : SAS Activity : Check-
In Environment : Development On 14-
Dec-2023 T 12:17:00 EST Version : 1.0

Sarika Karnik Program Name :
AE_Summary Type : SAS Activity : Execute
Environment : Production On 14-Dec-
2023 T 12:35:42 EST

Sarika Karnik Program Name :
AE_Summary Type : SAS Activity : Create
Environment : Development On 14-Dec-
2023 T 11:51:11 EST Category : Study
Management Modified By : Sarika Karnik

Modified On : 14-Dec-2023 T 12:35:42 EST

»




Output Traceability

v This will show end to end traceability for this Program (i.e,, Input Data source ,program details and Outputs for the program.

MIS®

Nﬁ)asm | CDR (,O Search

) A @A &JohnSmithl@ =

[Z) Dashboard [ Project v & DataModel v & Cube Design & Repository v  §88 Tools v [£3] Statistical Computing v~ 2 Help v DEIERII(E  SAS_Connection_9.4M5 v
g3 Production Environment @
» [E) Dashboard ® [o) AE_Outputl.sas @ & View Traceability @ | View Trace @ «

ata Export

© output name : AE_output3.rtf
Version : 1.0
Path : Trial Documents/Maxis_pltf_1/Phase
I/CDISCPILOT/Study Execution/Adhoc
Programs/Final/Outputs/UnBlind
Creation date : 12-Dec-2023 T 16:59:55 EST
Created by : John Smith
Modified date : N/A
Modified by : N/A
Approval date : 12-Dec-2023 T 16:59
Approved by : John Smith Less

Input name : adsl.sas7bdat

Version : 1.0

Path : Trial Documents/Maxis_pltf_1/Phase
I/CDISCPILOT/Study Execution/Source
Data/UnBlind

Creation date : 27-Oct-2023 T 08:26:55 EDT
Created by : Rajesh Hagalwadi Less

@ output name : AE_output2.pdf
Version : 1.0
Path : Trial Documents/Maxis_pltf_1/Phase
I/CDISCPILOT/Study Execution/Adhoc

Program name : AE_Output1.sas

A

Input name : ae.sas7bdat

Version : 1.0

Path : Trial Documents/Maxis_pltf_1/Phase
I/CDISCPILOT/Study Execution/Adhoc
Programs/Final/Programs

Programs/Final/Outputs/UnBlind

Creation date : 12-Dec-2023 T 16:59:53 EST
Created by : John Smith

Modified date : N/A

Executed by : John Smith

Execution date : 12-Dec-2023 T 16:59:50 EST

Log Version : 1.0

Log Creation date : 12-Dec-2023 T 16:59:57 EST Less

Version : 1.3

Path : Trial Documents/Maxis_pltf_1/Phase
I/CDISCPILOT/Study Execution/Source
Data/UnBlind

Creation date : 28-Nov-2023 T 13:00:21 EST
Created by : Sarika Karnik Less

Modified by : N/A
Approval date : 12-Dec-2023 T 16:59:50 EST
by : John Smith Less

@ Output name : AE_output1.html
Version : 1.0
Path : Trial Documents/Maxis_pltf_1/Phase
I/CDISCPILOT/Study Execution/Adhoc
Programs/Final/Outputs/UnBlind
Creation date : 12-Dec-2023 T 16:59:52 EST
Created by : John Smith
Modified date : N/A
Modified by : N/A
Approval date : 12-Dec-2023 T 16:59:50 EST
Approved by : John Smith Less

Login - CAS - Central Authentication Service - Google
Chrome

https://sar

— v
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Conclusion

Increasing data diversity, siloed systems and manual interventions are potential risks
to deriving synergies, maintaining data integrity and traceability in the last mile.

Automated data pipeline prioritize timely access, quality, and end-to-end traceability,
while streamlining the data-to-outcome/analysis process

Maxis IT SCE brings together on demand data pipeline for statistical programming to
overcome these challenges

Proprietary and Confidential Information



MAINS®

THANK YOU

510 Thornall Street, Suite 180, +1 732-494-2005

Edison, NJ 08837 www.MAXISIT.com sales@MAXISIT.com



