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O]tH A|lZh= OX|H

7127 (24) Ajst (M)
0 as_retriever() —HE AENE HM BEOZ « [Y4 BM25 + Vector Sl0|HE|E (EnsembleRetriever)
o [4 4M e 35 — similarity / with_score(#2|> 8AE%) / MMR o [4 Self-Query — LLM O| H|EtH|O|E] ZE XI5 MM

o [4 HElH|OlE] HE] — where, $gte - $and , M ZE

74 MMR — 2211} Ik 0| &

Reranker — Bi-Encoder(1xt) - Cross-Encoder(2X})

Reranker &% &gt (Cohere & 371X M)

2A: 2.1langchain/7.RAG/3.vectorstore/, 7.RAG/4.rag_chain/

© 2026 MIOLo|HA (GenAl Labs) - ZHAL Bf=od

Retriever
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MM Al 7|89 RAG ZHEEX} 2}A - Session 15 - Retriever 2A1: Z4A & . O|EE|O|E ZE - Reranker

as retriever() — 22 5 FX E= QlE{I|0|A

[ Ml
[ ) i n
HIE] AE0{ > Retriever k — B2t FM Il
# Session 14 O|AM BFE Chroma AEOE AR k 21
retriever = store.as_retriever( o xto I
search_kwargs={"k": 3}, 12 &2 =ofl st
: % (3~5) sy 274

# Retriever = &AZ - 2ZI&1 Document Z|AE
# °hYd A - LCEL Ofo|=of Otz oA
docs = retriever.invoke("NVMe 9| £z 9} QIE{LO|A"™)

o
40
[l
.y

i
ozt
|

o HIE| AEO{S ZA HIMEES AT L ESILE RAG KIQI0] st R EEEHEl 4
OIE{H[O| AT} TSI}

e as_retriever() 7t 0|2 EZ 2EZ(Runnable)2= ZIWMLC}

ra
IQ

oo

¥ search_kwargs O|= k 2/0| search_type (B4 ZE)
= O EIG[O|E EH)E il MEICt CHS

Z=M: Day 2 Retriever

TETE ZOX|2 EZ J

I

2ajo|=HE] 2412 ChEC)

filter (O

420



MAMS Al 7|8 RAG FHLA 2HA - Session 15 - Retriever 72A: A0 1= . O|E}H|O|E| Z/E - Reranker

7o XiD .|| |. | Z1AH HFA|
Ei E"'u_,A IR O— o
BE ® - ®@ — similarity / with_score

# 2.langchain/7.RAG/3.vectorstore/3.4_search_modes.py

query = "NVMe 9 £ =9} OIE{H{OlA"

# (O similarity_search — 7}3F 7t7F2 NI (712)

for d in store.similarity_search(query, k=3):
print(f" - {d.page_content[:60]}...")

F

gol

# @ similarity_search_with_score — d4¢ ®E
# Chroma 2| score & 'HZ|' » AZL£E QA
for d, score in store.similarity_search_with_score(
query, k=3):
sim_pct = round((1 - score) * 100, 1)
print(f" 72| {score:.3f} "
f"(QAIE = {sim_pct}%) "
f"{d.page_content[:40]}...")

# HE| - SAIE%

R

@ H4E Tl QARIOR HECE 2|7t U ofAto|H DBt AT 2o
RI7{ots SH2(7t FHSSITt RAG 7 £XBrst 2AE Boj2s 242 oH 14t i

L

O{MO|C}.

Z=M: Day 2 Retriever
= ® — MMR (CHA)
# 3) MMR — C}¥AM HZ
# H|xst 37t top-k & CF ZHA|SHA| G4
for d in store.max_marginal_relevance_search(
query, k=3, fetch_k=10, lambda_mult=0.5):
print(f" - {d.page_content[:60]}...")
— ol I
M| 2 E ot=0]
1= Ex gt
similarity_search 7+ 72 N7 gt 7|2 ZM
with_score He| d4 Egt AIZE HEE
MMR A + Ok S5 &3 (0|
A — o A o A — A= O
¢ Chroma &% = 7{2|(ZI242 QAl), FAISS IP H< = LIH(242 QAN. A
EO{OICt M40 Higko| L2 Z 2hAt AlS SHF|Of BT
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o XE

# 2.langchain/7.RAG/3.vectorstore/3.11_metadata_filter.py
from langchain_core.documents import Document

# page_content(HE{St CHA) + metadata(ZEE CHA)

docs

]

stor

7t).

= [

Document(page_content="NVMe SSD =
metadata={"category": "nvme",

Document(page_content="SATA SSD =

metadata={"category": "sata",

Document(page_content="Z|Al PCIe 5.0 NVMe &= 14GB/s ..

PCIe 2 9F 7GB/s ..

"year": 2022}),
°F 0.5GB/s .",
"year": 2018}),

metadata={"category": "nvme", "year": 2024}),

e = Chroma.from_documents(

docs, embeddings, collection_name="meta_demo")

I\, Chroma metadata 22 X<

=

AL

Z4AH
| R |

n
I

n
4

2 C . HEHH[O|E ZE - Reranker

A0 Y TS Ceirt

IS (BI2E-HANHE| =

filter EZEHE HY &

query = "AHZZa £E"

# =5 — category 7t nvme QI Ziot

store.similarity_search(query, k=4,

filter={"category": "nvme"})

%2 H|Z - 2020 0| 2 AT

store.similarity_search(query, k=4,
filter={"year": {"$gte": 2020}})

# =3 AND — nvme O|HA 20234 0| (- 1ZHTt
store.similarity_search(query, k=4,

filter={"$and": [

{"category": "nvme"},
{"year": {"$gte": 2023}},
1)

HMAL

{Ilkll 2 V}

$gt - $gte - $1t - $1te - $ne

$in - $nin

$and - $or

ol
e

C}

)

Z=M: Day 2 Retriever
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Ht RAG 7HL Xt 2H
204
SRl P8

et — 25 S HA HEC

74
=

=

-» nvme-sata-hdd A58 s H
year = 2020 > 2022-2024 A0t
nvme AND y =2023 - 20243 3 Aot

o HIE| QUIEIIOZE "A|A SN "SH SHII 22 WY =

o o|0| QAME(HE]) + HE 74 (HEHO|E]) =

A8 RAG 7|

FIEEECH

- Session 15 - Retriever 4. M B E . HIE}H|O|E ZE] - Reranker

ot Selct

HOF— Bt L

-—=

# AMEZZE Hot U= EMO ZMSIEE A|st
retriever = store.as_retriever(
search_kwargs=-
"K": 4,
"filter": {"$and": [
{"dept": current_user_dept}, # 2A Az
%724_1\_%1['_ I {"status": {"$ne": "draft"}}, # 0|27 A<

e

@ HIEIH0|H EE=
A THAO[ A 2 F Bt

Motz

e -

I== Aot

£X{: Day 2

Retriever

7120
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"71E 7102 K 7" 2] SHA|
ALI2|@ — 570 chunk 25 SAISHLHE

Q: "Python 29| decorator 7t HHoL?"

AM At (Top-5, similarity score):

1. "decorator = &4E ZMe= eLCH" 0.92

2. "OIZY O HEfZz2a:d =3=2.." 0.91 <« Ho Ze o

3. "@property O ZYO|E{= getter E.." 0.89 - Heol &S o

4. "OZYO|gf THE2 GoF C|AtQl mE Z." 0.88 « Ho| e w

5. "Python 9| HZY Ol EH2 @ 7|E2.." 0.87 - Hel &2 =
=

570 chunk 7t He| Z2 HE > LLM 0|A| 5= E 5H &

%} "decorator OflA| ZE" Lt "decorator & A" = =&t

CIA (diversity) 52X - RAG EHtH0| 8202 XA

score threshold 2 H2| ©0{Zl chunk £ H3 L &2 &2 XY= 2 ak2

8/20



MAM3E] Al 7|5 RAG 7HEEAF 2}A - Session 15 - Retriever 7241 Z4AH = . Of|E}E|O|E] ZE] - Reranker Zx:Day 2 ) [ Retriever

-

Sz — =t 43}
e off 2 L 2l
MMR (Maximal Marginal Relevance) 2tz + ojof &gl Ante| Xjo] &=~ =M
H|ElH|O]E| EE where = FHE HH x70=2 &Y 24
BM25 hybrid 7|19 E Aot Agtol of0- DR HA L3t =
Self-query LLM O] Ho|oj| A H|EIH|O|E EHE Xt& =& CE
Reranker 1Xt retrieval Z21E 2X} @& (Cross-Encoder) st

@ M CHE HIEHH|O|E ZE{7t 7HE 2 XQI sHAMO|H, MMR 2 S5 £2 XIH|E £0[= K SHLto| &M M2fo|Ct.

9/20
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22 Fo| K 2] ¥ - LLM 0] #H AT HEze 17he

ILh= OlRE 2

o HZAI LQO OfA|-HH|-CHE 282 "t Za0H|

MMR O| H}32= A

e 0[0] &2 chunk 22 FAI=S HIHE|2 CiotCt

xr

. ZBpEO= HE 27t EA BT I K HE Mo

. PENS QR[SIEM SES F0|T CIFMS B > [ 2210|=0j4 AL EAOR ol
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M3 Al 7|8 RAG ZHE A 2FA - Session 15 - Retriever 72A: ZdM I E . O|E}H|0|E| ZE] - Reranker =X:Day2 ) [ Retriever

124 Al I-O|=k| OI —10
L} O
|_|' |_:| o’ L ocoo—l vl o
AAl LangChain Of|A A2
$$ \text{MMR} = \arg\max_{d_i \in R \setminus S} \left[ \lambda \cdot # oA similarity
\text{sim}(d_i, q) - (1-\lambda) \cdot \max_{d_j \in S} \text{sim}(d_i, d_j) e e Tetrever e
\right] $$ ) search_kwargs={"k": 5},
e A =1 - &= similarity # MMR — fetch k &8 = k 7§ Met
retriever = vectorstore.as_retriever(
e A = 0 - X|C{ CIFM search_type="mmr",
search_kwargs={
— ;--61 A _I I' "I‘(": 5,
© A =0.5 > Y (ZILET) "fetch_k": 20, # 13t 8 =
o "lambda_mult": 0.5, # diversity vs relevance
H|Ww — Z2 2o Z1} E
)
Xzt it EM
Similarity (k=5) = "decorator MQ|" 2t 57| 2 as_retriever() SHIE AENE AR 5> 22X BEX BZOZ ZIMLCE
MMR (k=5, A=0.5) H2|-0flA|- 2 8- @property-C| XtQIIHEl — Chef search_type BtHZASIH Y AEOH|AM similarity <> MMR 2 Meteh o~
UL,
@ Q| HEUSE MMR. st AMY R20|M similarity 7t Cf LIS,

11/20
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MMR — 22 M0} CjFAMo|

M
(<)

& Al 7|9t RAG 7HEXR} 2P -

o (A])

Session 15 - Retriever 7+4: M B E . H|EIH|O|E ZE - Reranker

SIMILARITY SEARCH (TOP-K)

MMR (MAXIMAL MARGINAL RELEVANCE)

RETURNS THREE NEAR-DUPLICATE, REDUNDANT
DOCUMENTS CLUSTERED TOGETHER

HIGH SIMILARITY
(Near-Duplicates)

RELEVANCE (Top-K)

EDHH QL_/

\D OUTPUT:

Cluster of similar
documents

FIRST FETCH_K CANDIDATES, THEN ITERATIVELY PICK K THAT ARE
BOTH RELEVANT AND DIVERSE, GIVING SPREAD-OUT RESULTS

MMR = argmax [l -sim(d, q) - (1 - A) - max sim(d, dj)]
)

e

SIMILARITY TO QUEFy1 REDUNDANCY TO SELECTED R
sim(d, q) sim(d, d;) Penalty
Term
LAMBDA SLIDER
C (J )
LAMBDA — 1 LAMBDA =0.5 LAMBDA — 0
(FAVORS RELEVANCE) (FAVORS DIVERSITY)
PICK 1: DOC 5 | PICK2:DOC8
(High Relevance) | [} (Relevant & Diverse)
PICK 3:
PICK 3: DOC 2 DOC1
(High Relevance (Diverse)
QUERY Q OUTPUT:

Diverse and relevant

fetch_k Candidates
document set

(e.g., k=10) ITERATIVE SELECTION

RELEVANCE & DIVERSITY

MMR &M - argmax[A-sim(d,q) - (1-A)-max sim(d,d;)] - A2

FIO
~
J
==
[

AL SLAE 7, fetch_k EOIM &

£X{: Day 2

Retriever
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AMAMS] Al 7|4 RAG 7HE2EX} 2FA - Session 15 - Retriever £A: ZAAM I E . H|EHH|O|E] ZE] - Reranker £X: Day 2 Retriever

o = =
7| H{E olf& 2} e|0] ZAHe] Zgt
olo|HE|ES| 2 LangChain EnsembleRetriever

- OlO|l.&=0|(H. Ztst OFH. 71 OofFct
e Vector: __||:|| O—‘lo-l El—%O'I %: O-I -_"—TFOM- =& from langchain_community.retrievers import BM25Retriever
from langchain.retrievers import EnsembleRetriever
« BM25 (7|9IE

):
. Fgk 2xto| HH

Aefol Cof 08 2, ojo] ofet
# BM25 retriever (HZ MQl TQ)
A bm25 = BM25Retriever.from_documents(all_chunks)

bm25.k = 5

BM25 4! (Best Matching 25) ° Tector FEaRsEE

vector = vectorstore.as_retriever(

=

$3 \text{BM25}(D, Q) = \sum_{qg \in Q} \text{IDF}(q) \cdot \frac{f(q, D) search_kwargs={"k": 5})

\cdot (k_1 + 1)}{f(q, D) + k1 (1 -b+Db \frac{lDI}{\text{avng}})} $$ # Z% — Reciprocal Rank Fusion (RRF)
hybrid = EnsembleRetriever(

° .':(q, D) : ‘E‘M D Oﬂkl |:I_|-O_| q 9_| H|_|E reFr*ievers:[meS, vector],

weights=[0.4, 0.6], # BM25:Vector 7}&3|
)
o IDF: oo 37 E (EEFE 1)
results = hybrid.invoke(
e k1, b:EY I2i0H (& k1=1.5, b=0.75) "FAISS HNSW ef_construction mf2fo|E{")
# - BM25 7t "FAISS"-"HNSW" A=t 0Ofj3al
# Vector 7t 2|0 §A} chunk E =gt

14 /20
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"20244 0| OpenAl =2" Z2 A9

HEICE|O|E] A7|0} + SelfQueryRetriever KA 2ol > EE XS =&

results = retriever.invoke(

from langchain.retrievers.self_query.base \
import SelfQueryRetriever "20243A 0|& NeurIPS 0 ZH = RLHF &t =2")
from langchain.chains.query_constructor.schema \
import AttributeInfo # LHEXHOZ H=eE:
from langchain_openai import ChatOpenAl # filter = {"$and": [
# {"year": {"$gte": 2024}},
metadata_field_info = [ # {"venue": "NeurIPS"}
AttributeInfol( # 1}
name="source", # guery = "RLHF"
description="EA &% (==& H=)",
type="string"),
AttributeInfo( Self-Query 7|- |:|*|LI-E 7C:>I_cl>_
name="year",
iption=""¢tt3H " -
e B e OEIHIO|E7} S5t AL (=2 DB, MIE 7IE27)
AttributeInfo
( o AFRXI7} AIZRILEIDE] S S KfR0|2 B

name="venue",
description="Zm & A (NeurIPS, ICML £)",

type="string"), =
ype="string") I\ LLM &= 181 X7} = |Jatency + H|2. Tha ZAM

retriever = SelfQueryRetriever.from_11lm(
1lm=ChatOpenAI(model="gpt-40-mini", temperature=0),
vectorstore=vectorstore,
document_contents="ML/AI €3 =2 EH&Z",
metadata_field_info=metadata_field_info,

£X{: Day 2

Retriever
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Reranker — 27| Z4Alio] &
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-

olH|=! 2 (Bi) vs Reranker (Cross)

Bi-Encoder (X|Z7IX[2] 2H|Z)

2ol - [YHiY ZE] - g_vec (1536d)
B2M - [¥Hd ZH] - d_vec (1536d)
SAE = cos(q_vec, d_vec)

[d= AFH AlM > A WS (Tms)

| |
g 292t EME FSEHCE XE| - DAet 4258 X &S

MAMS Al 7|8 RAG ZHL X} 2FA - Session 15 - Retriever 7241 Z4AM = . 0|E}H|0|E] ZE - Reranker ZX: Day 2

Cross-Encoder (Reranker)

2ol + ZM - [ZZ stLto] A ¥4d¥] - Hx (0~1)

o CHA: O Rlo|OICt K 7 2M 22 2Hl S& - =2/ (100ms x K)

Bi-Encoder Cross-Encoder
et Yk Kk 1. 8.2.8.8.
=y < 1ms 100ms x K
H|E AOL Al 12 of ZM KH

@ BZ= I{&: Bi-Encoder & N=10000 - top 50 & - Cross-Encoder £ top 5 H&E.

Retriever

17120
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2 C . HEHH[O|E ZE - Reranker

Cohere - sentence-transformers - BGE

=M 1 — Cohere Rerank API (7% A

# pip install langchain-cohere cohere

from langchain_cohere import CohereRerank

from langchain.retrievers.contextual_compression \
import ContextualCompressionRetriever

base_retriever = vectorstore.as_retriever(
search_kwargs={"k": 50})

reranker = CohereRerank(
cohere_api_key=o0s.environ["COHERE_API_KEY"],
model="rerank-multilingual-v3.0",
top_n=5, # 1z 50 - 2aF 5

compression_retriever = ContextualCompressionRetriever(
base_compressor=reranker,
base_retriever=base_retriever,

)

results = compression_retriever.invoke("&29")

&)

from sentence_transformers import CrossEncoder
model = CrossEncoder("BAAI/bge-reranker-v2-m3")
# C}20|, 5t20] 24

pairs = [[query, doc.page_content] for doc in candidates]
scores = model.predict(pairs) # (K,) Hd=
ranked sorted(zip(candidates, scores),
key=lambda x: -x[1])
top_k = [d for d, _ in ranked[:5]]

£X{: Day 2

Retriever

M 2 — sentence-transformers Cross-Encoder (£
[t=)
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MAMS Al 7|8 RAG FHLA 2HA - Session 15 - Retriever 72A: A0 1= . O|E}H|O|E| Z/E - Reranker

=M 3 (LLM) - ™St H|w - MEH 7}0|=

o =) re) x
=M 3 — LLM as Reranker (7}& f9, H|44) Mt ShAb — MZ (7{2FR])
#LLM O] 2 2N 2Z-HY THA|
from langchain.retrievers.document_compressors \ Vector only

import LLMChainExtractor

Vector > Cross-Encoder
extractor = LLMChainExtractor.from_1lm(

Cha‘tOpenAI(model="gpt-40-m1n1")) Vector » Cohere Rerank
compression_retriever = ContextualCompressionRetriever(
base_compressor=extractor,

base_retriever=base_retriever, A;IE—I]I 7I'OIE
)
o S 3N 2 (22, $=20] OK)
o 2F Mt 2[2M: ZM 1 (Cohere)

£X{: Day 2

Recall@5
65%
78%

82%

Retriever
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MMad Al 7|5 RAG 7H2X}F 2}A - Session 15 - Retriever /44: A O E . H{|EHH|O|E| 2 E{ - Reranker

=M — 45 RAG 7|27|

1. as_retriever() —HIE AENE "EE 5> EN"EZ EZ0OZ

LA 2E) / MMR

2. AM B 3X — similarity / with_score (H2[>FAHE% &t
3. [V4 HIEIC||OIE] =E] — where , $gte - $and , HeH TE = Mot + Hot
4. [ MMR — 2+ 1} CIM S SA|0f| na{et ZAM

5. {4 BM25 + Vector 5l0|H2|E — 7|2/ =2t o|0|E &
6. |4 Self-Query — LLM O| H|EtH|O|E| ZHE Xtz MM
7. \"4 Reranker — Bi-Encoder(ttZ 1x}) > Cross-Encoder(&2 2X}H

£X{: Day 2

Retriever
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