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01 Background
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Language Model Comparison Highlights

. . .t 3 models selected
Quality Comparison by Ability

+ Add model from specific provider
Varied metrics by ability categorization; Higher is better

General Ability (Chatbot Arena) Reasoning & Knowledge (MMLU) Coding (HumanEval)

1287 89% 89% 90.2
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-  What is Advanced RAG?

- Retrieval S SFA A3|7] Yot B R R|(eBS Qa Blleps

User Query Documents User Query Documents

- Pre-Retrieval | |

- HyDE, MultiQuery, HybridSearch, TextToSQL.. Wi M e
- Post-Retrieval l | l

Retrieval Retrieval

- Rerank

Post-Retrieval
. llle
RAG FVT S m‘n- Ny
oran Summary

Success Story

. 98% Prompt Frozen LLM —

% 85% I @ 73%:

o Prompt Frozen LLM
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Accuracy(%)
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Output ‘ QOutput

Retrieval with HyDE retrieval Reranking Prompt engineering N a | ve R A G A d vance d R A G

cosine similarity FT Embeddings Classification step Tool use
Chunk/embedding Query expansion
experiments
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- Pre-Retrieval
- Multi-Query
- LLM = 3ol FHEIE

Mult-Query Retrieval retriever,

> —

u‘dc‘vng

Hypo’the‘tho\l Document Embeddinﬁs

Standard HyDE

‘( Question | L Question |
\ ) J

v

\l/ / R

'} LLM Answers
(. M | the Questi
Question is used -
to Search Docs —
—e Answer is used

to Search Docs

- V' -

r \
Search Results

prompt_template = PromptTemplate( ="Generate multiple queries for: {question}",
1lm_chain = LLMChain( =prompt_template, lln= .model)

multiquery_retriever = MultiQueryRetriever(
ver=faiss_retriever,
=11lm_chain,
=5

.retrievers = {
“MultiQuery": multiquery_retriever

&

Query
Expansion
Multi-query

Retrieval

lim = ChatOpenAl({temperature=0)

question = "What are the approaches to Task Dec
unique_docs = retriever_from_llm.invoke(question)
print(unique_docs)

1. How can Task Decomposition be approached?’,
‘2. What are the different methods for Task Decomposition?,
‘3. What are the various approaches to decomposing tasks?'

e
34
Query
Transformation

HyDE

—— Retrieval

system = """You are an expert about a set of software for building LLM-
powered applications. wver the user question as best you can. An
though you were writing a tutorial that addressed the user question
prompt = ChatPromptTemplate.from_messages(

("system", system),

("human", “{question}"),
1]
)
llm = ChatOpenAl(model="gpt-3.5-turbo-012!
ga_no_context = prompt | llm | StrOutputParser(
hyde doc=ga_no_context.invoke(
[

hain and tur

}
)
print(hyde_doc)

To use multi-modal models in a chain and turn the chain into a REST AP, you
can leverage the capabilities...

=["question"])
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- Post-Retrieval

- Rerank

- ContextE QAL

I

Embedding
model

supervised model trained using
(query, tag) dataset (created via
self-supervision)

Predicted
tag

high num_chunks

Reranked
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— top_k
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Embedding
HuggingFace EmbeddingAt&
A2 2 : BAAl/be-m3 Al
CPU Al-_g_ ={'normalize_embeddings': True}
encode_kwargs &M: normalize_embeddings : True
Nomalize_embedding : True 0| &

Cre2b E AL FAFE A4 E0]
 fiE o 9|00 H|=

.embeddings = HuggingFaceEmbeddings(

Nomalize_embedding : True

A-B
Cosine Similarity(A, B) = JAlIB] - Cosine Similarity(A,B) = A- B

Kiwi & &
AHEfA KM2| HE eb,dr SN, 'R
AHEfA KME| HE ot roh, MR

o . L— ’ ’

.text_splitter = RecursiveCharacterTextSplitter(

=1024,
size

780" Elcl-}” A|'O|§S)_|' Overlqp E—f— =100
Index 1 Index 2
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Hybrid search(Ensemble Retriever)

2702 2|EC|HE =5t x[Ho| ANtE =

(Sparse + Dense) 2| E2|H =%t 0| &

LangChain 20| E.2{2| X| &l

b= X 0] 1.00] HX| AAH 5H0f x|FHl 7 &

Search_type : mmr
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Rerank

Hybrid search & Sdf|l 7t 2 ConTex’r(-E— M) TEH
Query, Context & ZAIQl FALE A2 S AR 7|& MEE

ensemble_retriever = EnsembleRetriever(
=[bm25_retriever, faiss_retriever],
=[0.5, 0.5],
= "“mmr*

non-DpE-on

Selected
Selected Selected context

def rerank( j 5 )i

query_embedding = .embeddings.embed_query(query)

doc_texts = [doc.page_content for doc in docs]

doc_embeddings = [ .embeddings.embed_query(doc) for doc in doc_texts]

scores = [torch.cosine_similarity(torch.tensor(query_embedding), torch.tensor(doc_embedding),
for doc_embedding in doc_embeddings]

sorted_docs = [doc for _, doc in sorted(zip(scores, docs), =lambda x: x[0], =True)

return sorted_docs

A 24e A
- RAE )
*| =

A At
Selected
context context
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Prompt
Prompt2 RAGOHIM 58
H2tSHAH HA|E Sl|OF =ICF.
ol=2 RS ol Feot o E
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H | .
phrases such as 'O[&"', 'O|F™ EH', 'O/ ZEF' in their query, please refer

to the chat history to provide a response. This ensures continuity and
relevance in the conversation by acknowledging past interactions.

.model = ChatO1llama( ="1lama3.1",

Liama 3.1 AFE

Temperature
- ol of
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def ask(self, query: str, retriever_type: str); """E 2 B0} EHHS A

BHLICH ™ i

not selfrag_chain: return "PDF THI BI| HIFAIR." retriever =

selfretrievers.get(retriever_type) if not retriever: return "Invalid

retriever type

selected." result = retriever.get_relevant_documents(query) # E&1 2A] 244
reranked_docs = selfrerank(query, result) # 2A X{Z formatted_docs =

self.format_docs(reranked_docs) # 2A] ZUE print(formatted_docs) response

= selfrag_chain.invoke({"context": formatted_docs, "question”: query}) Ol ZE

s eju=a sFMe

* python def ask(self, query: str, retriever_type: str): """ A2 S o}
BILICE"™" if not self.rag_chain: return "PDF T2 BIX| MFFHZNI2."

retriever = self.retrievers.get(retriever_type)

if not retriever:
return "HBE AN 7lgo| BHI2X| &L "

result = retriever.get_relevant_documents(query) # &
reranked_docs = self.rerank(query, result) # 2M HF™
formatted_docs = self.format_docs(reranked_docs) # A
print(formatted_docs)

response = self.rag_chain.invoke({"context": formatted_docs, '

if not response
return "ESBILICH X R GOIEHS EXSIR YELICH "

return response

2HEYS ZIYZ, “if not response:’ 2 F7}s109 geo] gl

def ask(self, query: s, retriever_type:str):  ""EI2:S o} £l AJAIBIL |t

if not selfrag_ch

def draw_window( ):
stdscr.clear()
stdscr.addstr(@, 20, "Snake Game")
stdscr.refresh()

def main( )

curses.curs_set(0)

height, width = stdscr.getmaxyx()
(variable) height: Any

snake = height

food = (height//2 - 1, width//2)

direction = curses.KEY_DOWN

score = 0

while True:
draw_window(stdscr)

stdscr.addstr(height-1, 3, f“Score: {score}")

if direction == curses.KEY_UP and not (snake[@][0] - 1 < food[0]):
break

elif direction == curses.KEY_DOWN and not (snake[0][@] + 1 > food[0]):

break

elif direction == curses.KEY_LEFT and not (snake[0][1] - 1 < food[1]):

break

elif direction == curses.KEY_RIGHT and not (snake[@][1] + 1 > food[1]):

break

if direction == curses.KEY_UP:

snake. insert(0, (snake(0][0]-1, snake(0][1]))
elif direction == curses.KEY_DOWN:

snake. insert(@, (snake[0][0]+1, snake[0][1]))
elif direction == curses.KEY_LEFT:

snake. insert(@, (snake[0] (@], snake(0][1]-1))
elif direction == curses.KEY_RIGHT:

snake. insert(0, (snake(@][0], snakel0][1]+1))

if not food in snake:
break

score += 1
food = (snake[-1][0], snake[-1][1])
stdscr.addstr(food[0], food[1], "F")

for segment in snake:
stdscr.addstr(segment[0], segment[1], "x")

time.sleep(0.2)

stdscr.addstr(height//2, width//2, “Game Over!")
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rag_with_history. invoke(
{"question": "HYTAP} BE YUY AI 0|27},
config={"configurable": {“session_id": "“ragl12345"}},
1 « 13.3s Python
[CHst MMID]: ragl2345

"HYEATE OHE SYY AL 0IF2 'HY ZiRA'Yuch"
OlojZ HE A

rag_with_history. invoke(
{"question": "O|F E¥E YYo= HANFMHLR."},

config={"configurable": {“session_id": "“ragl12345"}},

)
1  45s Python

[cist 4MID]: ragl2345

'Ol Bl CiEt FOf MHRIUCH \n\n"HYTAL CHE YUY AL OIF2 \'HY JIRA\'Riuch. "2 ¥of HHR "The name of the generative AI developed by Samsung

ME S|AEE



04 Result / Future Work

- Advanced RAG
- Naive RAG 7} 7tX| 11 /= 22X ™ s & It
- HOFHMo| o|A A
- LLMS Hl0| A2 = CHUSH |5 XIZ ots
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