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Background and Rationale

Issue

» Toggle between software, folders and files kills productivity

« Connecting all components and bringing them to the front of desktop within short time is
urgent

« Concept of IoT can be borrowed to integrate programming activities into an ecosystem
« Python allows different software programs to be interoperated and integrated into one platform

« Python GUI toolkit intended to develop Graphical User Interface can make operations and
interaction more intuitive and easier to use and learn

« At Dizal, an Integrated Statistical Computing Platform (hereinafter referred to as Dzial-iSCP)
allowing users to access standalone applications is built to provide a scalable, portable, and
extensible operating environment.
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Dizal-iSCP Structure

Dizal-iSCP is an ecosystem consisting of three levels:

> Lowest level is the foundation of whole system U:er Intortac by

. . . ser Experience (UX)

and includes IT architecture like SAS server,
storage environment and file system

» Middle level contains various types of y — Global and Study Metadata Exchange
document including metadata file which is key y Standards (Data, Process,

to automation A Documentations)
g Task and Process Analysis

» Highest level is the user interface through Apps Development using SAS or Python

which users can get access to almost all kinds
of software and files

IT Architecture &
Storage Environment/File System

Programmers are not only the software users but also developers.
All the users can contribute to construction of Dizal-iSCP if they follow same development standards.
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Dizal-iSCP User Interface

» Consists of Home tab, User
Admin tab and task tabs

» Five task tabs are organized
per analysis data flow

» Each task tab is made up of
shortcut icons to standalone
applications

» Users only need to click
several buttons and many daily
tasks can be done

©

Dizal-Integrated Statistical Computing Platform
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» Main Software include Python, Linux
SAS, R

» Linux SAS and R is responsible for
data analysis and reporting

» Python interacts with other types of
software to avoid toggle and reduce
manual work

+ SAS program
+ SAS dataset

< PDF
< HTML
< PPT
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» Checkpoints set up in the system force users to
abide by SOPs and thus reduce compliance risk. If
users accidentally trigger the checkpoints by
interacting with wrong interface elements, warning
message will be prompted to guide users in right
direction.

» Generate submission-ready artifacts including
SDTM, ADaM, TLG and other files

» Applying automation and Al to reduce manual
work and improve efficiencies
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mam Case 1: SDTM Auto Mapping

» Global Metadata and Process Analysis
« SDTM Auto Mapping Apps Development

» Global Metadata and Process Analysis
 Table Shells and TLG Automation Apps Development
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Case 1: SDTM Auto Mapping: Metadata and Process Analysis
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SDTM Auto Mapping Apps Development
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SDTM Auto Mapping Apps Development

‘O Annotate CRF

. o

I ar-dev

j Iar-tramings

Step 1: Select Required Input Documents

LI Ism—programming

X
j |standard-process j

CRF file in pdf format:

ALS file in xisx fomrat:

Previous edc2sdtm mapping file if exists: I

Step 2: Fill edc2sdtm mapping file

|ar-tr inings-stat-p: i tandard-process-CRF.pdf L|
|ar-n'ainjngs»stat»program.ming-scandaxd-m'ocess»ALS.xlsx ﬂ
|

Generate edc2sdtm template with global template| | Generate edc2sdtm template with old edc2sdtm  |Review PreText-Not-Extracted

edc2sdtm mapping file in xisx format:  [edc2sdtm-mapping-file-2021-08-31.xisx |

Open docs/sdtm Folder

md-sdtm file in xisx format: | :J
Open and Edit | Verify Requirements Review Check Result
Link edc2sdtm and Position Generate bookmark template
Step 3: G PDF C ining Book k
Bookmark file in xisx format: Icrf-boohnark-zozl-oa-31.xisx ‘
Annotated CRF file in pdf format: [acrF-2021-08-31.pdf |
Open and Edit (if neef!eq) Add Bookmark
Step 4: G FDF ¢ inil ion
File linking edc2sdtm and Position: ledcadtm-posuﬁon-for-fdf-zoz1-08-31.>dsx
Open and Edit (if needed) Generate FDF
Step 5: Import FDF into CRF PDF
FDF fil to be imported into CRF: [edcasdtm-fdf-2021-08-31. ]
Import FDOF Open aCRF and Edit
Check Annotation-Annotation Overlap Open chk-anno-anno
Check Annotation-CRF_Text Overlap Open chk-anno-crf

() Generate SDTM Spec = [m} X
la:—dev j |ar-trajnjngs :I |stat-programming Ll |smnda.rd-pfocess j
GeneralDomain  TA TE TV TD TI TS  Combine All Sheets
edc2sdtm Map File: [edc2sdtm-mapping-file-2021-08-31.xIsx | ~|
ALS File: |ar-rr inings-stat-progr dard-process-ALS xlsx j
SDTM Metadata:
SDTM Spec: [sDTM-Spec-2021-08-31.xisx |
Language: Ien .:J

Generate dataset and variables Sheet Open and Edit
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Case 2: Automation of TLG
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How the “Subjects Disposition” Table Generated

Subjects
Disposition
Shell
ADSL. RANDFL="Y t ds-rand.rtf
- Y
ADSL\/\ \
DCSREAS
t-ds-rand.sas Insert CSR Table1:
ﬁgasl\lil > t-ds-rand.rtf Subjects
Disposition

ADSL.
EOTSTT

/ CSR Output Input (ADaM) | Input (Variable)

Table1: Subjects  t-ds-rand.sas ADSL ADSL.EOSSTT ADSL.RAND
ADSL. Disposition ADSL.DCSREAS FL=Y”
DCTREAS

ADSL.EOTSTT
v ADSL.DCTREAS
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Automation of TLG Apps Development
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Automation of TLG Apps Development

(@) Generate Mock Shell

| ar-dev’
Overall TOC

Step 1: Generate Outfile Name
TOC Excel File ini

Edit Outfile_Name

| Generate Outfile Name |

Step 2: Generate Overall XML File and Standalone XML File
Generate XML Generate/Combine XML |

Step 3: Conversion between XML and Tree

Row XML ar-trainings-stat-pi ing-standard-proc 1 xml ~|
Column XML Iar-l:r inings-stat- i tandard-process-colu 1.xml ﬂ
Row xmi2tree | Column xmiree |
Row tree2xm | Cotumn tree2xml |
Split Row XML | Split Cofumn XML |

Step 4: Generate Initial Title and Footnote Excel from TOC
Title and Footnote Excel File |ar-trainings-stat- ing-st.

dard-proc

title-footnot: . xlsx. j
Generate Title and Footnote Excell Open Title and Footnote Excel |

Step 5: Generate Shell from XML file

TFL Shell File |ar-nr inings-stat-progr: i tandard-process-TFL-Shell.rtf _'J
Generate TFL Shell XMLORTF | Combine RTF |
View & Check Open TFL Shell | Open System Folder |

Open mock-shell-xmi | Open mock-shell-rtf |

@) CDARS

ar-dev v | |ar-trainings

Generate All SAS Program

Language en bl

Destination A S

Sub Folder reports A

Title Footnote | ar-trainings-stat. tandard-prc |
xlsx2sas | Open Title Footnote|

output_pgm_path [Y

Generate SAS Fﬂel Open Program l-‘olderl

= a
| | stat-programming | standard-process
AandRGrid Log  Open Scripts
Shell_ID | Output_Type | Output_Number Titlel Population | Outfile_Name | Dev_Programmer Macro User Manual

TABLE T 141012 Summary of ... Safety Analys... t-ds-pa 1

DS0101 i 141116 Summary of ... Safety Analys.. 1 m-ar-ds-macro-user-manual
DS0101 T 14111 Summary of ... Safety Analys.. t  OpenMock Shell m-ar-ds-macro-user-manual
DS0103 T Summary of .. All Subjects ts Generate Program File m-ar-scrnf-macro-user-manual
DS0102 T Summary of ... Safety Analys... t-p Open Program File m-ar-pop-macro-user-manual
DS0102 T 14.12.1b Summary of .. Safety Analys..  tp Execute Program File m-ar-pop-macro-user-manual
DS0102 T 1412.1¢ Summary of .. |SafetyAnalys..| tp  CPenKIFFile m-ar-pop-macro-user-manual
V0101 T 141312 Summary of ... Safety Analys... + pIMDsiets Program e m-ar-dv-macro-user-manual
V0101 T 14.13.1b Summary of ... Safety Analys.. t-pd-pb P2 m-ar-dv-macro-user-manual
DVO101 i 14131 Summary of ... Safety Analys.. t-pd-pc sp2 m-ar-dv-macro-user-manual
DMO101 T 141412 Summary of ... Safety Analys.. t-dm-pa 1 m-ar-cat-cont-macro-user-manual
DMO101 T 14.1.4.1b Summary of ... Safety Analys.. t-dm-pb 1 m-ar-cat-cont-macro-user-manual
DMO101 T 14.141¢ Summary of ... Safety Analys.. t-dm-pc sp1 m-ar-cat-cont-macro-user-manual
MHO101 T 141422 Summary of ... Safety Analys.. t-mh-pa sp2 m-ar-mh-medhis-macro-user-...
MHO101 T 14.1.42b Summary of ... Safety Analys.. t-mh-pb sp2 m-ar-mh-medhis-macro-user-...
MHO101 T 14.1.42¢ Summary of ... Safety Analys... t-mh-pc sp2 m-ar-mh-medhis-macro-user-...
cmoto1 T 141432 Summary of Pri... Safety Analys..  t-pr-cm-pa P2 m-ar-cm-conmed-macro-user-...
cMo101 T 14.1.43b Summary of Pri... Safety Analys..  t-pr-cm-pb sp2 m-ar-cm-conmed-macro-user-...
cmo101 T 14.1.43¢ Summary of Pri... Safety Analys..  t-pr-cm-pc sp2 m-ar-cm-conmed-macro-user-...
cMo101 T 141442 Summary of ... Safety Analys.. t-cm-pa sp2 m-ar-cm-conmed-macro-user-...
cMmo101 T 14.1.44b Summary of ... Safety Analys.. t-cm-pb sp2 m-ar-cm-conmed-macro-user-...
cMo101 T 14.1.44c Summary of ... Safety Analys.. t-cm-pe sp2 m-ar-cm-conmed-macro-user-...
DHo101 T Summary of ... Safety Analys.. t-dh-pa sp2

DHo101 i 14.1.45b Summary of ... Safety Analys... t-dh-pb sp2

DHo101 T 14.1.45¢ Summary of ... Safety Analys.. t-dh-pc P2

DT0101 T 14.1.4562 Summary of Pri... Safety Analys.. t-prcatx-pa sp2

DT0101 T 14.1.456b Summary of Pri... Safety Analys.. t-prcatx-pb sp2
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Summary

« A statistical programming platform can be established that the programming
activities are integrated into an ecosystem of statistical programming based on
the concept of loT

» The Statistical Computing Platform should incorporate innovative system
architecture and technical ideas, ensure high-standard quality, maximize
analysis & reporting efficiency, and guarantee deliverable readiness

« Standards including data standards and tools are based on science, regulatory
requirements, and industry best practices

* Design and develop the platform according to the company’s business needs
and do not blindly increase feature. But the platform should have the quality of
scalability and extensibility
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