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[ # OpenAI 2H|Z from langchain openai import OpenAIEmbeddings embeddings = OpenAIEmbeddings(model="text-embedding-3-small")
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from langchain.embeddings import CacheBackedEmbeddings
from langchain.storage import LocalFileStore

cached embedder = CacheBackedEmbeddings.from bytes store(
underlying embeddings=embedding,
document embedding cache=LocalFileStore("./cache/")
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from sklearn.metrics.pairwise import cosine similarity
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similarity scores = np.array(query vector) @ np.array(doc vectors).T
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# Chroma AE OflA| o i2/MS: FAISS (IMS
db = Chroma.from documents ( o IEZHM: Pinecone (22| £0|)

documents=documents,
embedding=0penAIEmbeddings ()

# 7':-IIA_II-| AlSH

results

db.similarity search("#z2l|", k=3)
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<[> VectorStoreRetriever 7|2 Al

# 712 ZAM7| 4
retriever = db.as retriever()

# M 4o
docs = retriever.invoke("ZdA Fz|")
# MM MH

retriever = db.as retriever(
search type="mmr",

search kwargs={"k": 5, "lambda mult": 0.7}
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2% ContextualCompressionRetriever
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o LLMChainExtractor: LLM 7|gt ==

o EmbeddingsFilter: SAHE 7|9t ZE

compressor = LLMChainExtractor.from 1lm(llm)
retriever = ContextualCompressionRetriever(
base compressor=compressor,

base retriever=base retriever

)
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ensemble retriever = EnsembleRetriever(
retrievers=[bm25, dense retriever],

weights=[0.4, 0.6] # 715X =&
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from langchain _community.document transformers import

LongContextReorder
reordering = LongContextReorder()
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# A FE documents = TextLoader("./data.txt").load()

split docs = text splitter.split documents(documents) | 272! Chroma | Ci#+2: FAISS | Z25M! Pinecone
vectorstore = Chroma.from documents (

documents=split docs, embedding=0penAIEmbeddings() )
retriever =

vectorstore.as retriever(search type="mmr")
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e text-embedding-3-small: 1536Xt&, MTEB 62.3% e solar-embedding-1 (query/passage £2|)
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from langchain openai import OpenAIEmbeddings embeddings = from langchain upstage import UpstageEmbeddings
OpenAIEmbeddings( model="text-embedding-3-small", query embeddings = UpstageEmbeddings( model="solar-
dimensions=1024 ) embedding-1-large-query" )
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from langchain huggingface.embeddings import from langchain community.embeddings import
HuggingFaceEmbeddings OllamaEmbeddings
hf embeddings = HuggingFaceEmbeddings ( ollama embeddings = OllamaEmbeddings (
model name="BAAI/bge-m3", model="nomic-embed-text",
model kwargs={"device": "cuda"}, base url="http://localhost:11434"
encode kwargs={"normalize embeddings": True} )
)
o F0 2 A|Y 2 H|w
BGE-M3 Nomic-Embed E5/Instructor
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o underlying_embeddings: 7|2 | Z& o OHEM!HERA 2LT0= FHAIE UHIY AL
o document_embedding_cache: 7{A| K& A SEAl H|g ™2t
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from langchain.embeddings import CacheBackedEmbeddings from langchain.storage import LocalFileStore from langchain openai
import OpenAIEmbeddings # 1. 2Z It XA MHE store = LocalFileStore("./cache/") # 2. Al X[ AHY MH cached embedder =
CacheBackedEmbeddings.from bytes store( underlying embeddings=0penAIEmbeddings(model="text-embedding-3-small"),

document embedding cache=store, namespace="text-embedding-3-small" ) # 3. A2 (7|1& Ut 5Lt API) vector =

cached embedder.embed query("¥HE FHA EHAE EXEH")

@ AUR B iR E EM X2 Al Redis, S3 & 24 HHAIE E85HH o2 MHOIM 3] 7t



Chroma AN &2

S MK A EII3

e HX|: pip install langchain-chroma
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db.add documents([new doc])
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db = Chroma.from documents (
documents=docs,
embedding=embeddings,

from langchain chroma import Chroma

documents=docs, embedding=embeddings,
collection_name="my_collection”

# 22X F7I db.delete(ids=

persist_directory="./chroma_db"

Q #MIIs

SAME ZAAH: JFRF 7|2 &0l Z{AH HEAl

results

= db.similarity search("ZM z|",

HIEtCOlE 2EE: &4 J]gt EEHE

filtered = db.similarity search(
"HM Az,

filter={"source": "article.pdf"},
k=3
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# QA XZE db.save local("faiss db", °© O3 AL 52 =00l &=
index_name="my index") # QIHA ZC loaded db = e H3 FC!db.merge from(other db)

FAISS.load local( "faiss db", embeddings=embeddings
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pc_index = create index(

api key=os.environ["PINECONE API KEY"],
index name="my-index",

dimension=4096,

metric="dotproduct"

)
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HIEtCOIE 2EE: =& 2H =2

HiPAmo| Al HO|E ==X 2] &

retriever = PineconeKiwiHybridRetriever(

index=pc_index,
namespace="my-namespace",
embeddings=embeddings,

top k=5,

alpha=0.5 # Dense:Sparse H|E
)
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Dense + Sparse Z4A xgt = BM25 glz|e} &2
e EnsembleRetriever: 02| AMJ| ZOE M5 T4 e BM25: SH| 7|Ht AM 22| F
o« ZtZMT|o FH: IS ET
o Dense: 2|0|X [AHS, 2 2HA| Mt o TF: XM L} 80 I
o Sparse: Z=fot 7| = 0HA o IDF: X 2M &5 80 3|2
o M A E3H JIEFX| 7|8, Reciprocal Rank Fusion o =M ol Zrte}
o SZIJIQIE We HiE B, 37 CHol/MEE0 HAol| {2
from langchain.retrievers import BM25Retriever,
EnsembleRetriever
Y 2 By £hy
bm25 = BM25Retriever.from texts(doc list)
dense = FAISS.from texts(doc list, embeddings).as retriever() Sparse(BM25) Mt 7|E OhAl  QAtO] Q1A 23t
ensemble = EnsembleRetriever( Dense(UHIE) o0|H QAN Tt XSt 20{0f st
retrievers=[bm25, dense], weights=[0.4, 0.6]
)
Q. e
= 5K e A 45 HH;
EIE] -> BM25/Dense - a2g @ Al x| M3}
P o HE20fBM25 715 £ (0.6~0.7)
retriever = EnsembleRetriever( o JHA/QAM: Dense 75 X| = (0.6~0.8)
retrievers=[bm25, faiss] R N
) .configurable fields( e RRFZ CtFot ZMT| Aut 5S¢t
weights=ConfigurableField(id="ensemble weights") o THOIE A/BEAES XX J1ESk| 2
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# AEH 2M AZ2|H 4F

parent splitter = RecursiveCharacterTextSplitter(
chunk size=1000

)

child splitter = RecursiveCharacterTextSplitter(
chunk size=200

)

retriever = ParentDocumentRetriever(
vectorstore=vectorstore,
docstore=store,

child splitter=child splitter,
parent splitter=parent splitter

)
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[ cached embedder = CacheBackedEmbeddings.from bytes store(underlying embeddings, store)
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H| 22| 2 HIE EZ
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