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Business Context - From 1 Year Ago
Why did we do this?

New platform
Migrating all clinical studies from entimICE to OCEAN

New programming languages

From SAS to SAS+R+more

New processes & tools

Git workflow, GitLab, R packages for SDTM/ADaM/TLG
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Significant efforts & resources required for change management & user support

Steep learning curve on new tools, despite the documentation & training materials



How Did We Approach the Problem Back Then?
Why GenAl/LLM?

= Significant efforts & resources required for change management & user support

= Steep learning curve on new tools, despite the documentation & training materials

m  GenAl was a fast-growing field and had generated a great level of interest globally
= And it still is today

m  GenAl/LLM had been shown to have the following capabilities:
m Good performance on extracting information from domain-specific contexts and
generating answers
m Relatively low cost on time & effort to build a domain-specific app
m  Communicate like a human

m These capabilities made GenAl/LLM a natural choice to solve our business problems
m  And we still feel the same today



GenAl Products & Business Impact
Development of OCEAN Assistant & NExpert



OCEAN Assistant
A GenAl-based chatbot to provide real-time support on OCEAN-related questions

- RAG (Retrieval Augmented Generation)-based application with GPT-40
- 20+ sources of documentation on various systems, tools, processes

Design Architecture - Semi-automated data pipeline to fetch latest information from various sources

- Traceability of answers & self-evaluated confidence score on answers provided

- Serve as an automatic first-line user support & reduce the workload on SMEs
- Lessen the learning curve for OCEAN & related tools
- Make the 20+ sources of documentation more digestible for users

Business Outcomes

- Help users to troubleshoot complex processes & production runs

1,000+ 44,000+ 4,300+ ~25
Metrics ] ] ] ] _
active users (including questions asked & production runs hours saved* per 100
ExBPs) answered debugged guestions

* Assuming on average, it takes ~15 min to answer any question (including documentation search, find & chat with SMEs, etc.)



OCEAN Assistant

Some use cases

Retrieve documentation

What is the orc command on OCEAN?

What is the orc command on OCEANT

The wrc command on OCEAN s an application designed to support Ocean Orchestration, It allows users to execute
and manage 10 pipelines, a5 well a3 set up of manage scheduled 10 pipelines. The command syniax is a5 follows:

orc [CPTIONS) COMMAND [ARGS) ...

Options

. » 15 : Shows help message and ents

. vas s Lo Information about the curment Grchstration Client version

. ‘e -iot Install completion for the current shell

. w oo et - Show completion for the current shell, 1o copy & or customize the intallation
Commands

. figern : Creates 3 configuration file that ecables connecting %o the orchestration system.

. fLpee - Prints cron syntas explanation

®  seietenchedle | Deletes 3 scheduied pipeline,

® L anen e ; GRS 8 scheduled pipeline.

- P top il Loe £ INSPOCES 3 SpECAC pipetine.

. & Logs 1 Retrieves fogs for a specific job

. VEoptpetines | Liats available pipelines.

. Wt achedules 1 Lsts scheduled pipelines.

*  purepiaet o Boecutes 8 ppeine.

®  nohadule prpel dne - Schodules a pipelioe for execution,

To wte the tocl, It mwat fiest Be configured using the o Hipern command, which irvolves creating 3

Personal Access Yoken ia GitLab and entering it when prompted
Confidence: @ High

Documentotion liaks: ip £2C-100ls « Ust-of COMmands « 100r<eg100]

sk & question. Provide a3 much detads code a1 possible - 8



OCEAN Assistant

Some use cases

m Generate simple snippet of code

m How to create AE domain with roak?

A Mow to create AE domain with roak?

-

To create an AE domain using «.ah , you £an Iollow these Steps Based ca the peovided context:

1. Lead Stwdy Configuration: First, ensure that you have loaded the study configuration files into your v Thisis

typically done using the was Lusd study St Runction,

path_ep system. File(“extdatale tudy /atudy_conligurat files”, package "raak”

ook _load_study _configipath_ep, cok_sny oak_envy

2. Create the AL Domain: Use the

function S0 create the AL domain, You need 50 specify the domaln
name, the metadata, and any other Necessary parameters ke soecn rate_var and ¢

an create_dosain
*Al
sdtsy_spec_metadsts sdumy_spec_setadata
CPOCh _date_var orc*
vse_vstp
cak_env cak_env

3. Add the AE Domain to sak_ s | After Creating the domain, add 1 tothe wuv oo wiing the
function
oak_set_sdtev_domain domain_nane AT, 0¥ _ovw oak_envy

4. Handle Missing Variables: If there are sy misuing variables is the AL raw dataset that are requiced for the SOTM TS
domain, you may need 50 add them manvally. For example

ook _eoviraw _dataset LALIALVERSN Medl
0ak_onviraw dataset IALLOMDICT s

By following these weps, you should be able 1o create and configure the AE domain within your wung

Confidence; . Medum

ovide a1 much detallakode a3 possits




OCEAN Assistant

Some use cases

m Solve potential errors you encounter
m  WorkflowError:
MissinglnputException: Missing
input files for rule ads/

& harew this errce i snakemake: WorkllowEmee: MissinginputEsception: Missing input Bles lor nabe szl
g Thelaemasd you're GNCOUNDEFINE, ¥ ssingirpatlscept Hinwing i€ Files o e sdnl , indicabes
that Snakemake cannot lind one or moee of the bt (iles specified lor it a0 rule. Based oo the

proviced context, the sout N requines the following inputs:

] ] . ]

3 a o .

T resohve this Miue, you should:

1. Weritty File Existence:; Check if both propramsfad_sdnt. e and sat 2 exist in the pecified
direciodes. B any of thess Bles are misiing, Snakemake will not be able o proceed withthe ssst nale.

2, Chek Filg Paths: Erviuny that they paths 6o chisie 1S ane Somect in your Snakienabn e, Any typo or
ingarnacy path wall kad 10 this e,

1. Dependency Rube: If dans o parguer IS suppoded tobe pevwrated by another rule (g, the & mnule),
make sure that nole i cormectly defined snd executed before the sea1 mule, Snakeruke thould
sutgmaticaly Fandle this ¥ the noled e b8t up cormsctly,

4. File Generwtion: |f asesrs + 5.8 puEput from another prooess of rule, erdure that prooess has
bt completed sucoessully and the file is generated.

5. Chack Timaatampa: I th fles et bot aee not being recognined, check if (Bene ane any itiued with file
lirsseEareges Chat migha B cauting Snakiriln b think they ank suldabed of missing,

By following these steps, you should be able to identify and fix the issee causing the

o nnd ngTnputLxcens forthe seal rule.

Conlidemor: @ High
Documenietion Mrks: ko-prror-guide - glogg
o Creifirm podls -
]!.'.IL.H;'.-"-' . P -
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OCEAN Assistant

Some use cases

m Retrieve from Roche Overflow posts
m Dol need to manually set dictionary
versions when creating TS domain?

[ -

-

Do I need to manwally set dictionany wersions when creating T5 domain?

Mo, you dio not reed to manuslly set dictionary versions when creating TS domaina. The provided contest thows that the dictionary ventions
are not masually set during the creation of the TS doenain or amy other domaing, The process imeohes using funciices Bhe
sve, domain il B ouk_set_sdim, doas 18 CranE 550 et 1 Somaing within Uhe sk esy BWIROAMEAL

Lk Ro UGOE ol i

= e link « Qoo Eagd

o Crevrflorw padti -

Dynamic dictionary setting in SDTM domain TS?

roak « 0 hitbps:iospeficre roshe com /18539

ETim_Barnett - Im roak, for TSPARMCD= sroact , labest values will be dynamically betched from arorjsrvrass waniable for LP studies
bnd ariapviais wariable for EP studies
Similarly lor TSPARMOD= csorcr | Iatest values will be dynamically lvtched from = s 1CT wariable for LP studees and anjoseacr oF

sheme1ct variable for EP tludies.
Alis gak will Be praducing anobe in condcle to inform uiers sbout the sounce of dictionary values 33 mentioned above.

Thigt in SOTHE TS damain, dictianary values will shways be latest and Tetched fnsen DCH foance dats

11



OCEAN Assistant

Some use cases

& canyou create a quiz question related to tools and processes in OCEAN? Highlight the correct answer.

m Since it's LLM-based, you can also use it

for other purposes 2. Hereis aquiz question related to tools and processes in OCEAN:
- Can yOU create q qUiZ ques tion What is the primary function of the OCEAN Assistant?
. * A) To generate code for new projects
related to tOOIS and processes In * B) To perform question/answer tasks using OCEAN's related documents
OCEAN?

* () Tomanage user accounts

* B) To perform question/answer tasks using OCEAN's related documents

12



NExpert

A GenAl-based chatbot to help programmers customize admiral/NEST code when creating
ADaMs/TLGs

- Chain-of-Thoughts (langchain) structure with GPT-40 + fine-tuned open-source model

- Package documentation + curated/well-documented code examples as source data

Design Architecture - Code review functionality to ensure the quality of the code generated by Al

- Semi-automated pipeline to retrieve information from package manual & examples as
source data for the chatbot

- Lessen the learning curve for {admiral}, {rtables}, {tern}, etc.

. - Serve as the first-line support to help users to address their ADaM & TLG customization
Business Outcomes

& Benefits needs

- Provide human-readable explanations to the recommended code
- Help users to troubleshoot common errors when using selected R packages

13



NExpert

Some use cases

m Customization with
{rtables} & {tern}

s Mere is my table. | only want to keep rows that have a number » 10% in any of the columes.

rowit basic_table
split_cols by ("TRTOLP', split_fun a3d_overall _level (*Tortal®, first FaLse
analyze_vars| "RACE", .stats .
build_tableadst

"count_fraction™, ma_str » NA_character

resvit

To keep only the rows where the count fraction Is greater than 10% in any of the columns, you can use the prune tente function with the ras fraction tn any col CONdition. Mere's how

you can modify your code:

resit basic_table

solit_cols Ly ("TRTOLF', split_fun » a8 overall_level ("Total®, first FALSE
snalyze_vars("RACE™, .stats « "count fraction™, ma_str » NA_character ) %K
buile_tableadsl

# Pruoowe the toble to keep only rows with count froction ” any ¢ Y

row _condition < has_fraction in_any coliatleast

reswit prune_tableresult, keep rows row _conditicn

rawit
This code will filter the table to inchude only those rows where the count fraction exceeds 10% in any of the treatment colamns.

Line thes artaer?

YES NO

*u YOur questions here
14



NExpert

Some use cases

m Customization with
{admiral}

hddamuﬁmﬂEEHI:rTIll.alh-tdnﬁmdﬁﬂtﬂwcwngﬁmin.ﬁw_' putatios = "rat”, tee_imp

Roche)

= "fart”, i POHT == "FATALT, then the Bighest imputstion will be
¥ mmin_dabe & AESTOTM; il FXOUT b= “FATAL Ehi highiis imgaatation will be "M,

Toadd & new wariable rrisote dothe datepart of e rxione wingthe x domain with the specified imputation rules, you canuse the a19ca_serivation Ranction slong with
deeive wars d1m , Hiene's bovw you ¢ implement this:

fx 4= fz 0%

slice_derivation

darivation « derive_wvars_dtm,
e P8 oy
dte = FEXEMDTC,
new_vars_prafiz =EXEN",
date_isputation » “first®,
tine_imputation “firat®

derivation_slice
filter = FAGYT “FATAL" ,
PR © phraEd
highest imputatism = =¥=,
win_dstes = exprs(AESTOTH

darivation_ilice
filter = FIOUT “FATAL",
SFEE © pRraSd

highest_imputation = =N=

This code will create the faiset variable with the specified imputation nubes based on the vadue of Faoys . Feser 5 “FATALY, the highest imgsatation brvel will be =7 with a menimen date
of agmem . Oth it Righuesi b i el will e =W

10



Reflections on Our Journey So Far

What have we observed since launching the two solutions? How does the evolution of GenAl change our views?



Reflection on Knowledge Retrieval Tasks
With ever-increasing data sources, is our approach scalable?

Key observations:
1) Given the success of OCEAN Assistant, there’s an increasing need to include more data sources
2) RAG based on a single database of all data sources seem to be inefficient
3) Dataretrieval pipeline becomes harder to maintain with increasing data sources

Our evaluation:
- The cost & effort of building a knowledge bot on one piece of data source is quite low
- User would prefer to have one interface to ask any question, rather than go to multiple platforms to
ask domain-specific questions

17



Reflection on Knowledge Retrieval Tasks
With ever-increasing data sources, is our approach scalable?

Are these good enough?




Reflection on GenAl Coding Assistance
How does NExpert compare to Copilot, Cursor, Codeium, etc?

Key observations:
1) From a user perspective, the best place to provide coding assistance is right within an IDE
2) Pharmaverse packages are relatively new & considered niche
3) Rlanguage, generally speaking, is not as widely used when compared to python, javascript, etc.

Our evaluation:
- Public coding assistance tools (based on LLM only) have advantage in 1)
- NExpert (based on LLM + curated domain knowledge) has advantage in 2)
- Both solutions leverage backbone LLM to get R knowledge, NExpert may be slightly better given it has
more R-related domain knowledge

19



Reflection on GenAl Coding Assistance
How does NExpert compare to Copilot, Cursor, Codeium, etc?

Can we cover all three?

o

| Shing | AN g
forecast | stringr

f'._I -

",
e

Integrated with IDE Knowledge on {pharmaverse}




Reflection on E2E Workflow

We built 2 chatbots for 2 business challenges, but we have way more than 2 challenges in
our entire workflow

Key observations:

1) OCEAN Assistant & NExpert only aim to solve two business challenges: efficient knowledge retrieval &
coding assistance, while the insights generation workflow is a complex process containing many more
components than just coding and finding how-tos

2) We haven’t leveraged some key advantages of LLM in our two use cases, for example, document
comparison & writing, which are essential in many steps of our workflow

Our evaluation:
- More GenAl use cases are likely needed to bring more efficiency to our workflow
- Some steps in our workflow are considered routine but tedious, where a well-established automation
pipeline could already bring much more efficiency

21



Reflection on E2E Workflow
We built 2 chatbots for 2 business challenges, but we have way more than 2 challenges in
our entire workflow

@ Coding Project Mgm@
= §0%
NS

Analytics .EE[]. - @ —
7T

S

. (2

Is this how we envision our data
Doc Search

scientists work in the future?

EE’@ Ro?
Reporting Understanding

Process

22



Vision on GenAl for Insights Generation

Where should we focus on nhow & what can we dream for 2030?



Key Areas to Invest Now
How to get the best out of GenAl/LLM?

Data & Domain Knowledge

- Well-designed database for all data sources & metadata related to insights generation
- You have to know where to find the information yourself before building an Al to do it faster than you
- Well-maintained domain knowledge base

- LLM is like a high-performance GPS, it will confidently guide you in the wrong direction if your map is outdated,
incomplete, or full of errors

Agentic Approach

- Asinsights generation workflow is a complex process containing many components, it becomes
intuitive to consider leveraging an agentic approach, where an Al Agent breaks down a complex task
into smaller sub-tasks and calls different specialist Al Bots to complete each task

- Specialist Al bot could work on complicated tasks like writing code, or simple tasks like triggering an
automation pipeline

24



Future Outlook

A human-driven Al Agent-enabled workflow for faster and smoother clinical

insights generation o
o R0
N P

=t

Understanding
x|
Process 0

Doc Search

Coding Project Mgmt 25



GenAl in 2030

m Clinical Insights Generation Workflow
completely transformed

m Al Agents oversee and manage the entire
process

m  Human Data Scientists act as reviewers and
approvers

m Lesstime spent on repetitive tasks; More time
on complex problem solving and strategic
thinking

Disclaimer: This slide was created by Google Gemini with the prompt of “create a slide about GenAl in 2030”

26
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