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Strategic thoughts

● "Statistics is the most successful information science.  Those who ignore it 
are condemned to reinvent it."  -- possibly B. Efron

● Variability is the focus of statistical reasoning 
○ make friends with a statistician, biostatistician
○ involve them early on in your design considerations
○ ALWAYS REPORT DETAILS ON 

■ "SAMPLE SIZE"
■ INDEPENDENCE OR DEPENDENCE (e.g., hierarchical structure)
■ UNCERTAINTY (e.g., confidence interval, FDR)

○ When these are absent we have a problem
● As "models" get more complex, for a fixed sample size, a price must be paid 

-- "degrees of freedom" are lost









What are next steps in making this procedure more realistic for simulating 
cell boundaries in a "slice"?



Road map

● remote (e.g., anthropic) and local (e.g. ollama) models
● using LLMs within R - why?

○ "converse" without jumping out of your analysis environment
○ "perform computations" by prompting the LLM
○ "generate code" by prompting the LLM - simulating spatial patterns by asking

● prompting for structured response - classifying submitted packages
● agentic coding first steps

○ "skills" documents that establish context
○ evaluation of model performance for code generation when guided by skill document





Claude code CLI -- assess cost of iterative creation of a shiny app



Upshots

● "Chatbot" simplifies discovery and can write code that you can inspect, copy, 
download

● "Agent" interacts directly with file system, can edit files, make commits and 
pull requests

● A tutorial on agentic coding from Sean Davis, friend of Bioconductor, is 
available

● Tutorial includes discussion of costs; introspection on resource consumption 
seems reasonable

https://github.com/seandavi/agentic-coding-intro


Local LLM on laptop via ollama



Models I happen to have -- 30b qwen-coder just fits?
PC002566:~ vincentcarey$ ollama list
NAME                                                ID              SIZE      MODIFIED      
qwen3-coder:30b                                     06c1097efce0    18 GB     2 months ago     
nomic-embed-text:latest                             0a109f422b47    274 MB    2 months ago     
gpt-oss:20b                                         17052f91a42e    13 GB     5 months ago     
unclemusclez/jina-embeddings-v2-base-code:latest    9fe680d4d58b    322 MB    6 months ago     
jina/jina-embeddings-v2-base-en:latest              377193292084    274 MB    6 months ago     
qwen3:8b                                            500a1f067a9f    5.2 GB    6 months ago     
qwen3:4b                                            359d7dd4bcda    2.5 GB    6 months ago     
gemma3n:latest                                      15cb39fd9394    7.5 GB    10 months ago    
qwen2.5vl:latest                                    5ced39dfa4ba    6.0 GB    10 months ago    
deepseek-r1:14b                                     c333b7232bdb    9.0 GB    11 months ago    
llama3.2:3b-instruct-q4_K_M                         a80c4f17acd5    2.0 GB    11 months ago   



Channeling Daria's quiz a bit

r = "Write R code to produce coordinates in the plane of
15 points that are uniform in the unit circle.  Then produce
a rotation matrix that transforms the positions of these points to
an ellipse with major axis at 135 degrees and minor axis at 45 degrees,
with minor axis .5 the length of major axis."
library(ellmer)
ch = chat_ollama(model = "qwen3-coder:30b")
ch$chat(pr)
# resulting code is in a gist

https://gist.github.com/vjcitn/87551132c751c1c9a9800e603f5f1623




Upshots

● Local, on-laptop code generation
● Went beyond the request, produced the data and unrequested visualization 

support
● Exercise: use another model to critique/improve the code
● Exercise: specify detailed simulation of transcript/stain patterns in 3-d, use as 

"ground truth" for segmentation and cell type inference evaluation for slices
● I didn't do it yet, but consider the following as a simulation of a certain family 

of cell shapes in the plane



Structured query output, from vig2data

    type_summary <- type_object(.description = "Summary of the article.", 
        author = type_array(description = "Name of the article author(s)", 
            type_string(), ), topics = type_array(description = "Array of topics in the biosciences, e.g. [\"DNA\", 
\"RNA\", \"chromosomal positions\", \"genes\"]. Should be as specific as possible, and can overlap.", 
            type_string()), focused = type_string(description = "Provide a concise summary of the article using 
distinctive vocabulary that would be helpful for embedding the summarized content.  Avoid subjective 
judgmental commentary.  Avoid generalities about hypotheses and generic activities of data analysis.  
Limit the summary to 100 words.  Markdown annotations should be as simple as possible.  Do not use 
asterisks for emphasis."), 
        coherence = type_integer("Coherence of the article's key points, 0-100 (inclusive)"), 
        persuasion = type_number("Article's persuasion score, 0.0-1.0 (inclusive)"))
    chat <- chatfunc(model = model, ...)
    chat$chat_structured(substr(text, 1, maxnchar), type = type_summary)



Full table 
available

https://github.com/vjcitn/biocSubmitted/blob/main/packages_classified.md


Upshots

● Submissions arrive rapidly; authors may not concisely describe their 
packages

● Purely administrative tasks: extract/infer keywords, manage contributor email, 
present summaries in HTML, match to available reviewers - $10/run on 100 
submissions?

● ellmer's structured query management plus R programming help to 
characterize packages in queue

○ prioritization?
○ reduction of redundancy among submissions?  pairing devs working on similar projects? 



Agentic coding - not just prompting for code
"Skills" that enhance prompt interpretation have been developed.

"how-to" 
for analyst



Skills for developers, skill-writers, ...



A skill file is 
markdown with 
instructions and 
example to 
guide the LLM.  
Skills can be 
located in 
specific 
positions on 
your computer 
to drive 
interactions with 
different LLMs.



To assess the 
effectiveness of a 
skill for a class of 
tasks to be 
performed with a 
given model, 
● "ground truth" 

facts are 
collected, 

● task-prompted 
code is 
executed, and 

● results are 
compared to 
the facts.





Conclusions

● IMHO, "data science" and "genome biology" both suffer from LOW 
VERIFICATION BANDWIDTH

● Data volume and complexity were the origins of Bioconductor: biologists and 
statisticians had to unite to tackle DNA MICROARRAYS!

● Consistency and stability of Bioconductor remain important values
● Use parallel computing and trained agents to IMPROVE VERIFIABILITY OF 

OUR METHODS AND RESULTS


