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Chunk A1

Doc A Chunk A2

Chunk A3

Chunk B1

Doc B Chunk B2

Chunk B3

Chunk C1

Doc C Chunk C2

Chunk C3

VYV YVYV YVv

Source Documents

1536AHEC = Y|l 71 72 KIS HSLIC.

OpenAl embeddings
(text-embedding-3-small, 1536-d)

N\ 1536 dims /£

Vector Space (2D Projection)

Vector Space (2D Projection) User Query
|
Each Chunkisa © @ [ : ]
1536-d Point o e o Ll
° o
® e ® .0 © Embedded
e © D Query
by ’Q Question \\\ |_|
o0 I Point e
. o :1 meerye Question
O A O y
© N @ R Retrieval finds the
@) bl ® . chunk points nearest
= il to the question by
O s 0 0o cosine similarity
O
o ® Matched,
o o Most-Similar
Chunks (Top-k)
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2D word-embedding space diagram

A
animals frilite Famous word analogy
dog bird BPEe king queen
° : ‘ banana
o dog @ bird £
e cat diab
=
USA
Korea . man woman
USA countries
Japan g : § :
Real embeddings are high-dimensional
“ (e.g. 1536-d OpenAl, 384-d MiniLM)
dim 1 projected to 2D by PCA/t-SNE
A9 H|==%t o|n|e| 22 AES 0|F 11 o|0| A= WS WIE| =2 LIEPATH king-man+woman=queen ). Z4AH0|2t 2 Z2 HIEO|M 7} 7P 2AM HIEE A= &,
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from openai import OpenAl
client = OpenAI()

resp = client.embeddings.create(
model="text-embedding-3-small",
input="2tE2 7% O|W Zts&LICt",
)
vec = resp.datal[0].embedding # ZI0|] 1536 9| float Z|AE
print(len(vec), vec[:3]) # 1536 [0.01, -0.02, ...]

st S=Z 2% > 15361 HE
Oi XA ( text-embedding-3-small )

= A Z=Z{0C} of HA AH|E > MESHFLD XHALE

AH
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ot 71X BA: EMe 2E2 22 gulE D'z OHE D82 OHE 2|0] S7F > 72| H|WIt Fo|0|. RES HHH XpE Hef QIEA S RHFE0HO0F e

MA| Al AE: 2.1langchain/7.RAG/1.basics/1.1_embeddings_intro.py
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o Z0|(27])7} OtL|2} Weko| o|0|E EHE « 1.0 — o[ &2 9|O]
o ZIT7L RIS AR (22 HiSH) O QA ¢ 0.7~0.9 — ZH =32
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cos(0) = (A-B) / (lIIAllIIBII)

Vector B = (1, 2)

VectorA=(2,1)

= Af

=
rr

A-B
|Al B

Formula: cos(0) =

Calculations:

A-B=(2+«1)+(1+2)=2+2=4
IAl=vV22+12=+/4+1=+/5
IBl=v12+22=/1+4 =15

cos(0) = \/§4 75
cos(B) = % = 0.8 (similar)
0.8
E - @
-1 0 1

opposite perpendicular same direction

LA, 22= FHEC 37| 37|S L GloE2 Wek(Z X))t H=Ct — J2fM EA Z0|0 =45t 22 & -1~1.

EX: Day 1

1154

H|

oo
=)

9/14



MMS Al 7|8 RAG WYX 2HH - Session 7 - UH[P 1 AL ZAM =IF

cto|Ee{2| 810] (AL|ZY)

import math

def cosine(a, b):
dot = sum(x*xy for x, y in zip(a, b))
na math.sqrt(sum(x*x for x in a))
nb = math.sqrt(sum(y*y for y in b))
return dot / (na * nb)

# U
# a 37|
# b 37|
# BALOIZ

print(cosine(q_vec, doc_vec)) # 0Of: 0.83 - &H =

. CHAZ — Ui [ (37]x37)

__I.I.

e
o

o AZOM numpy = WEA: np.dot(a,b)/(norm(a)*norm(b))

Jet

0 HIE| DB 7t LHSO|LA Bt

o GO HEZ O|A. &1 1
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def search(query, chunks, chunk_vecs, k=3):

q = embed(query) # 2AF QHlY
scored = [(cosine(q, v), c) # 24 22t QAR
for ¢, v in zip(chunks, chunk_vecs)]
scored.sort(reverse=True) # =2 & 48
return scored[:K] # o2l KN

for score, chunk in search("&& HzZ?", chunks, vecs):
print(round(score, 3), chunk[:40])

o O|2| YHESH = chunk_vecs FEESH|W »> HH > MQ| K

e O|A| & retriever — Day2 O|A] vectorstore.as_retriever() = CHA|E

O &M=l HEf: 2.1langchain/7.RAG/1.basics/1.2_inmemory_vectorstore.py
22 =X7 o 2 =M MA| H| = =8 > Ol 2= ANN/HNSW A ZAHO = CHA.
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APPROXIMATE NEAREST NEIGHBOR INDEX

e ;H g ﬂ FAST SEARCH ) O
| | AT SCALE
e . RANKED TOP-K RESULTS
nter-layer
Dense
Layer 0 ase
’ e Top-1 (Doc A, 0.95)
’ ) - X O
&S iiTtcp Ly iowmetater oA Top-2 (Doc B, 0.87)
Finds approximate k-NN faster in high dimensions.
Top-3 (Doc C, 0.81)
@
O Top-k (Doc K, Score)
O
ighhorh
eloniivicog k = number of chunks
@ retrieved
o 0 ° -
»

2D vector space

2 2O MIEF ZM HIE Q| RAIES AlLSH 718 7112 KIHSE HretetL(Ct.
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1. %4 ¢HE = 2Z2 o|0| ZHE(HE]) 2 — text-embedding-3-small
2. |4 2[o] 37k 72 = v

3. 4 AR |AE = = HIE{9| BIGH(ZE) HW, 45 = ¢

4. 74 B = =F HE{0l| 71 7PIH2 Top-K Z=2Z} 47|

5. |4 85| DB = 0| 1M 2 21 HEKMO = Xt35ofot A

14 /14



