Retrieval-Augmented Everything:
RAG in Practice



@ Good for Chat

Good for Coding

* Good Morning



Grounding Strategies: Reducing LLM Hallucination

* Retrieval-Augmented Generation (RAG)
* Tool use / function calling
* Calibration and fine-tuning
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Eml:e_olding—ba..seol Re_‘tﬁe_\.fa.l: how a user question finds rgle_van'l: chunks

- L. -
qu E’“f t e,x't que,ﬁ?( Emt:e,o[ﬁlmﬁ (Humber"&), queryﬂ__ue,c
. Y
embed_Texts() [ .12, -0.84, ©.33, ©.71, ... ]
User GQuesTion . odel
embeddinggemmo. w 768-dimensional query vector
% A
stored e,ml::e,olol‘ings. (pre:l:ui[‘t)_: “ehunk__vee”
. N
data/index/*.db - embedding matrix (N x 768)
v
chunk 1: [ ©.11, -6.80, ©6.31, ©.65, ... ] cosine _simlauery_vee, chunk_vec )
for eoch of ¥ chunks ->
chunk 2: [ @.45, .22, -6.18, 0.33, ... 1] Sinilnrtty Sooie e churk
chunk 3: [ -6.38, ©.91, @.4d4, e.18, ... ] (angle between two vectors)
(N chunks total) - l’ \
' o sort descending > TopK chunks
e A
y
#1 score = 8.98 . manual.md
J
y
#2 score = ©.72 . intro.html
J
y
#3 score = 8.61 . dev/functions.md
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RAG: a case study
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The Recipe

Corpus source CRAN (package tarball)

Parsing sources base R + tidyverse

Chunking custom logic (base R + tidyverse)

Data preparation

Embeddings rollama (local Ollama for embedding model)
Storage plain RDS (base R)
Retrieval scoring dplyr, purrr (embeddings similarity)

Prompt assembly custom R script

rollama (local Ollama)

LLM chat/query httr2 (Ollama Cloud direct)
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ellmer (OpenAl / Anthropic / Google)
Ul shiny, shinychat (chat bubbles Ul)




The chat interface

@ 127.0.0.1:57052

c @ 127.0.0.1:57052 Relaunch to update }

phgassistR (MAMS) ® Index ® Ollama ® Models o

Ask about the MAMS package...




pkgassistR (MAMS) ® Index @ Ollama ® Models o d

; Mak{ I



Backend



Example query and generated code

MAMS Local RAG Demo

. _ ANSWER CITATIONS RETRIEVED CONTEXT DEBUG
Ask guestions about the MAMS package and inspect the

retrieved ey An swer
Question
To create a simple design, you can use the ‘mams’ function by specifying the number of experimental treatments (K), the
Make a simple design number of stages (J), the one-sided familywise error rate (alpha), desired power, and other parameters such as the shapes of
the efficacy and futility boundaries.
Evidence score: 0.524. This is the strongest raw semantic similarity between your question and the retrieved MAMS chunks
before extra ranking boosts are applied. Higher usually means the retrieved evidence matches the question more directly, but
it is a retrieval signal, not a confidence guarantee.
4
Retrieved chunks Exam ple COde
6 mams (K=4, 1=2, alpha-@.85, power=8.9, r=1:2, re=1:2, ushape="obf", lshape="fixed", 1fix-9, p=0.65, pP=8.55)

ASK MAMS RELOAD INDEX REFRESH STATUS

Runtime Status

Index ready

Ollama reachable

Chat model installed

Embed model installed

Index file:
C:/GIT/MAMS_copilot/data/index/mams_index.rds

Indexed package version: 3.0.3

Ollama version: 0.0.0

Settings

{
"ollama_base_url": "https://api.ollama.com”,
“chat_model”: “gemma4:31b",
“rewrite_model": "gemma4:31b",
“embed_model™: “"embeddinggemma®,
"index_dir": “C:/GIT/MAMS_copilot/data/index",
"1lm_file_trace_enabled": false,
“1lm_trace_file": "C:/GIT/MAMS_copilot/data/logs;

4 >



Retrieved chunks and citations

MAMS Local RAG Demo

Ask guestions about the MAMS package and inspect the
retrieved evidence.
Question

Make a simple design

Retrieved chunks

6

ASK MAMS RELOAD INDEX REFRESH STATUS

ANSWER
citation
C1
C2
c3
C4
Co

Co

CITATIONS

type topic

rd new.bounds
rd MAMS

rd ordinal. mams
rd ordinal.mams
rd tite. mams

rd mams.sim

RETRIEVED CONTEXT

function_name

new.bounds
MAMS
ordinal.mams
ordinal.mams
tite.mams

mams.sim

DEBUG

source_file
man/new.bounds.Rd
man/MAMS.Rd
man,/ordinal.mams.Rd
man/ordinal.mams.Rd
man/tite. mams.Rd

man/mams.sim.Rd

Score

0.83

0.81

0.80

0.80

0.80

0.79



Runtime status

MAMS Local RAG Demo

Ask guestions about the MAMS package and inspect the
retrieved evidence.
Question

Make a simple design

Retrieved chunks

6

|IIH=I==!=I%II RELOAD INDEX REFRESH STATUS

Runtime Status

Index ready

Ollama reachable

Chat model installed

Embed model installed

Index file:
C:/GIT/MAMS_copilot/data/index/mams_index.rds

Indexed package version: 3.0.3

Ollama version: 0.0.0

Settings

{
“ollama_base_url": "https://api.cllama.com”,
“chat_model”: "gemma4:31b",
“rewrite_model”: “"gemmad:31b",
“embed_model™: "embeddinggemma”,
“index_dir®: "C:/GIT/MAMS_copilot/data/index",
"1lm_file_trace_enabled": false,

and settings

ANSWER CITATIONS RETRIEVED CONTEXT DEBUG

C1|rd | new.bounds | score 0.829
Source: man/new.bounds. Rd

K: Number of experimental treatments (default=3)
J: Mumber of stages {default=2).
alpha: oOne-sided familywise error rate {default=8.85}.

nMat: Ix(K+1) dimensicnal matrix of cbserved/expected sample sizes.
Rows correspond to stages and columns to arms. First column

is contrel {(default: 2x4 matrix with 18 subjects per stage

and arm}.

C2 | rd | MAMS | score 0.815
Source: man/MAMS.Rd

# Note that these examples may take a few minutes o run
## 3-stage design with Triangular efficacy and futility boundary

mams {K=4, 1=3, alpha=0.8%, power=8.9, r=1:3, ré=1:3, p=9.65, p@=0.55,
ushape="triangular”, lshape="triangular", nstart=3a)

# Different allocaticn ratics between control amd experimental treatments.
#& Twice as many patients are randomized to control at each stage.

mams {K=4, 1=2, alpha-£.8%5, power=e.9, r=1:2, ré-=c{2, 4), p=0.65,
p@=8.55, ushape="obf", lshape="fixed", 1fix=8, mnstart=38)

C3 | rd | ordinal.mams | score 0.805
Source: man/ordinal. mams.Rd

ord@: Uninteresting treatment effect on the scale of odds ratios
{default=1.2).

K: Number of experimental treatments (default=4).
J: Mumber of stages (default=2).
alpha: One-sided familywise error rate (default=8.85).

power: Desired power (default-0.9}).



Interpreting the model's output

Interpretation Summary

Mo explicit groups/arms count detected.
Mo explicit stage count detected.

Query rewrite enabled -> using "gemma4:31b" when available.
Retrieval Query
Original question

Make a simple design

LLM rewrite

Generate a simple experimental design with K treatments and 1 stages.

Model Output

Chat model: gemma4d.31b
Embedding model: embeddinggemma

File trace: disabled

ANSWER:
A simple design can be created usimg the “mams™ function by specifying the number of experimental treatments (K), the number of stages (1), the one-sided familywise error rate {alpha), and the desired [

CODE:
mams({kK=3, J=2, alpha=08.85, power=e.9, r=1:2, ré=1:2, p=8.65, p8=0.55)

FUNCTIONS:
mams

b >



Key takeaway(s):

* RAG is not perfect.
* RAG could be combined with the other grounding strategies.
* Better documentation for packages makes them more suitable for RAG.

* RAG can be used on almost everything:
* Knowledge base of previous research.
* DB with articles.
* DB for consultancy projects.



ellmer: R interface to LLM providers

supported by

ellmer 0.4.1 Getstarted Reference Articles™ News~ Search for

&= posit

LINKS
View on CRAN

Browse source code

ellmer

Report a bug

LICENSE
Full license
ellmer makes it easy to use large language models (LLM) from R. It supports a wide variety MIT + file LICENSE
of LLM providers and implements a rich set of features including streaming outputs,
CITATION

tool/function calling, structured data extraction, and more.
Citing ellmer

ellmer is one of a number of LLM-related packages created by Posit:

. e DEVELOPERS
e Looking for something similar in python? Check out chatlas!

® Want to evaluate your LLMs? Try vitals. Lo = e AT

Author, maintainer
* Need RAG? Take a look at ragnar.

Joe Cheng

* Want to make a beautiful LLM powered chatbot? Consider shinychat. auth
uthor

* Working with MCP? Check out mcptool

[

Aaron Jacobs
Author
Installation Garrick Aden-Buie

You can install ellmer from CRAN with: Author

Barret Schloerke
install.packages("ellmer") Author

= posit’



Thank you
Q&A
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