RKIEBRAGH AL Z

FXX LN Retrieval Augmented Generation, 6 Z=ILI84 X,
MRRENY, MEBEIRRIMNBEIIRENSI, ERAERASTHNEEN,

EZFNEH, BRAKRER (LLM) 2ARBREXRUARMNEB4LEN, ERENAIRCEESE
EHEN, EREEN, MIIFERAB—ZITFIEMEE T . WREEREES], AIUAE)IZ, B
EMRFAAR, RREBIZGIRERRED, BENERETEAHE, URBAXRE, MEANWN
D%

FunctionCallingfIRAGH &:[E

HIEAIIRFEF 2] T FunctionCalling, BRI BAEI E R IMBEREBY 7 TUR(EF AR RETH IR E!
SNERERIE, RIMNBEFENRESSENSTRNK, XIMBRESERNMEH,

MESRIZEINRAGKLE—T, MEMEERAANRENENNBERE, BIEMTFHINER
SINRESRIEEIRE R ., XRERR, BATRRZ:

1. IRNMER
ragfFNREESIZEEN, FESEXIMNM, mFunctionCalling®] BAIE B W 4% 15 [ 3K
EYSERYT IR .
2. BN ZHARAE
ragfa ARBIY THIIRE, BRNRIREEREE, BTEFunctionCalingEREIE.
3. NAZEAE
MEEPRR BRIHZ=FRE, FunctionCallingfkFiMRARSS, XEIRES REIRIENZE

1., MUARD LB NBINERFIRE (R, BERSE) , SMUWEES, EARAG
BRNEE.
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Machine)
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RAGEISHOSIREIR R IE: AN (txt, pdfE) , EHAEIE (son, xmiZ) |
KRR, BT X FRAUMT

MEIERXAE, FXAEHAFTIZEEIAFH

XHEDE, BAFFHIXEAETD EIREF

XHEEEN, BXARANAT, BEREMHERA, HElREHIEE
AFBMARS

BRPFBANRETEEN

BRPEANDENCEE, OSBUEETHETHIopKEINER, SRLELNER
1 LS RS R A B AR _E T XX —#2 8 I E prompt R
FRERprompt—iE R RAANRHAITER ML

© N O ok~ b=

AMEL, EXENT, HLE BAPRAERRAANRENpromptiz Rid#T 7 EHR, MM
BT AREERHEL.
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raghi HEVZES], ETopenAl, FAHRH—TINENPdIXAE, HBER—TXTXIERE XK
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BITANTCEE, FEpipiRaR =M MR-

e openai
e pdfminer.six
e pdfminer

e chromadb
TR

from openai import OpenAl

import chromadb

from pdfminer.high_level import extract_pages
from pdfminer.layout import LTTextContainer
from chromadb.config import Settings

api_key = "xxxx"
base_url = "https://openai.zhixueyouke.cn/v1/"

# EEEREBIREENXXHMAIE
chromadb .PersistentClient(path="./db")

client = OpenAI(api_key=api_key, base_url=base_url)
prompt_template = """

RE— T EENZEA

RNESERIE T RLENSHEE2EIERF R,
WIRITNEEZEKIETRESHER. TERESR.

MR TAEHEEARUEZAFNE, FEELOE "KL EZEEENEA",

BiER:
__INFO__

FAPa:
__QUERY__

BRPXEIERF B,

mn

# M— T pdf X ERBREFABEXF, BA—1TFREHA
def extract_text_from_pdf(filename, page_numbers=None, min_line_length=1):
"""M PDF XA (IRIEETIRY) REXF"""
paragraphs = []
buffer = ""
full_text = ""
# RENEEA
for i, page_layout in enumerate(extract_pages(filename)):
# ARIEE T IASSEE, BISEESMITT



if page_numbers is not None and i not in page_numbers:
continue
for element in page_layout:
if isinstance(element, LTTextContainer):
full_text += element.get_text() + "\n"
# RTIDME, BXAREMARMKEER
lines = full_text.split("\n")
for text in lines:
1f len(text) >= min_line_length:
buffer += (" " + text) if not text.endswith("-") else text.strip("-

elif buffer:
paragraphs .append(buffer)
buffer = ""
if buffer:
paragraphs .append(buffer)
return paragraphs

paragraphs = extract_text_from_pdf(
"llama2.pdf", page_numbers=[2, 3], min_line_length=10
)

# HE—AopenAliRERy A
def get_completion(prompt, model="gpt-3.5-turbo"):
"""EAE openai EOMM"
messages = [{"role": "user", "content": prompt}]
response = client.chat.completions.create(
model=model,
messages=messages,
temperature=0, # BEEEHAFENE, 0 RRMEHIMERN
)

return response.choices[@]|.message.content

# BraglEt 2 EREIERAZRRIEH
def build_prompt(prompt_template, **kwargs):
nmmn :l% Pr‘ompt *E*&mjt{ﬁ mmn
prompt = prompt_template
for k, v in kwargs.items():
if isinstance(v, str):

val = v

elif isinstance(v, list) and all(isinstance(elem, str) for elem in v):
val = "\n".join(v)

else:
val = str(v)

prompt = prompt.replace(f"__{k.upper()}__", val)

return prompt

# Sl — T RENHEIERE



class MyVectorDBConnector:
def __init__(self, collection_name, embedding_fn):
chroma_client = chromadb.Client(Settings(allow_reset=True))

# NTER, ZEAEEEIR reset(
# chroma_client.reset()

# BlE— collection

self.collection =
chroma_client.get_or_create_collection(name=collection_name)

self.embedding_fn = embedding_fn

def add_documents(self, documents):
"""1g collection HRMMXESEE"""
self.collection.add(
embeddings=self.embedding_fn(documents), # S XiEWEE
documents=documents, # XH4IEX
ids=[f"1id{i}" for i in range(len(documents))], # S|P X#H id
D)

def search(self, query, top_n):
"MROSHIEE"""
results = self.collection.query(
query_embeddings=self.embedding_fn([query]), n_results=top_n
)

return results

# HTEER

def get_embeddings(texts, model="text-embedding-3-large"):
"""E#IE OpenAl BY Embedding t#&EEYiEOM""
data = client.embeddings.create(input=texts, model=model).data
return [x.embedding for x in data]

# BlE—TEEHEENR
vector_db = MyVectorDBConnector("demo", get_embeddings)

# [a)a) & BRI XA

vector_db.add_documents(paragraphs)

class RAG_Bot:
def __init__(self, vector_db, 1lm_api, n_results=2):
self.vector_db = vector_db
self.1lm_api = llm_api
self.n_results = n_results

def chat(self, user_query):
# 1. =%
search_results = self.vector_db.search(user_query, self.n_results)



# 2. ¥ Prompt
prompt = build_prompt(
prompt_template, info=search_results["documents"][0],
query=user_query

),

# 3. #A LLM
response = self.llm_api(prompt)
return response

# BIE—PRAGHLEEA
bot = RAG_Bot(vector_db, 1lm_api=get_completion)

user_query = "llama 2B3HiFRIG? "
response = bot.chat(user_query)

print(response)

RIBAIBREMNT

pdf3Z N
FEXDAE, M—PpdfSAARRIE T — M F RS HA.

XE{ERT pdfminer 1 pdfminer.six 3X 7 MK 5 EE A0 B9 R 2K

def extract_text_from_pdf(filename, page_numbers=None, min_line_length=1):
"""M PDF XffHh (RfSETIRE) RENXF"""
paragraphs = []
buffer = ""
full_text = ""
# IRINEEIXA
for i, page_layout in enumerate(extract_pages(filename)):
# MRISTE 7T IEERE, BhRISEREIMITT
i1f page_numbers is not None and 1 not in page_numbers:
continue
for element in page_layout:
if isinstance(element, LTTextContainer):
full_text += element.get_text() + "\n"
# RETOR, BXAEFHARMEEZ
lines = full_text.split("\n")
for text in lines:
if len(text) >= min_line_length:
buffer += (" " + text) if not text.endswith("-") else text.strip("-

elif buffer:



paragraphs .append(buffer)
buffer = ""

if buffer:

paragraphs.append(buffer)

return paragraphs

XEx, MZEET, FNZRBNZ llama2.pdfi X452, 3701,

ROTF10T, TATRIRENABTHMATTHE,

paragraphs = extract_text_from_pdf(
"llama2.pdf", page_numbers=[2, 3], min_line_length=10

),

XEBE|AY paragraphsFiE E#H1TRI=CHNREEE.

HIECEt
XEBFERRT @MEHIEE chromadb KEE.

XERAE, HRT—TREMFEENTARSE, RETRMLRE, RINSHERE, URIeRN
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# BIE— T mENREIERE
class MyVectorDBConnector:

def

__init__(self, collection_name, embedding_fn):
chroma_client = chromadb.Client(Settings(allow_reset=True))

# NTER, ERAFEER resetQ)
# chroma_client.reset()

# BIZE— collection
self.collection =

chroma_client.get_or_create_collection(name=collection_name)

def

def

self.embedding_fn = embedding_fn

add_documents(self, documents):

"""l collection HRMMXES@E"""

self.collection.add(
embeddings=self.embedding_fn(documents), # B )XHEHEE
documents=documents, # XFiHIEX

ids=[f"1id{i}" for i in range(len(documents))], # S X id

),

search(self, query, top_n):
mmoan *ﬁ?\ﬁ%é&?&ﬁ mman
results = self.collection.query(

query_embeddings=self.embedding_fn([query]), n_results=top_n

),

return results



ERBIX T T AREMS !

# BlE—TEEREENR

vector_db = MyVectorDBConnector("demo", get_embeddings)
# (oo AU E RIS
vector_db.add_documents(paragraphs)

FEOABHIRE T — 1 KRE get_embeddings:

# HTEENR

def get_embeddings(texts, model="text-embedding-3-large"):
"""i33E OpenAl B9 Embedding t&EEUEO"M"
data = client.embeddings.create(input=texts, model=model).data
return [x.embedding for x in data]

el ZEAopenAlE HHJembeddings AR AR HITAEMN, EHIINDECNEER
text-embedding-3-large , &xZZIRE 7T — @=L A,

IR @A

class RAG_Bot:
def __init__(self, vector_db, 1lm_api, n_results=2):
self.vector_db = vector_db
self.1llm_api = 1llm_api
self.n_results = n_results

def chat(self, user_query):

# 1. WE
search_results = self.vector_db.search(user_query, self.n_results)

# 2. ¥ Prompt
prompt = build_prompt(
prompt_template, info=search_results["documents"][Q],
query=user_query

)

# 3. A LLM
response = self.llm_api(prompt)
return response

XA, ERAEIE, DIRMH— REREENR, —TOZXEERE, &G/
n_result2, 1#EMNZE, HTOENRNItopKIKE, HTAEMNENERSHIT—THE, 18
BN, MERRRTEREERSNEGR.

ERENZANREN:



# BlIEE—1TRAGHLZEA
bot = RAG_Bot(vector_db, 1lm_api=get_completion)

user_query = "llama 2B3FiERIG? "

response = bot.chat(Cuser_query)

XERY get_completion ERVF B 1IFE FERIopenaifI 2 6] RN,

# HER—1hopenAlRON A A
def get_completion(prompt, model="gpt-3.5-turbo"):
""UEEE openai EOMM"
messages = [{"role": "user", "content": prompt}]
response = client.chat.completions.create(
model=model,
messages=messages,
temperature=0, # BEEEHAFENE, 0 KRR
)

return response.choices[@].message.content

BAFMIRAYMEB:  lama 2BXHERIZ? [ FEIRRAopenaiZ B, SN HIEEFRREHEKA
5y, ARBEENpromptzfa, BRZ%GopenaiiAfTEARIBEENERKL .,

BT

EAE2F1REI TLlama 2-Chat, XZLlama 29— PEIMAB T IED SR,

ATIIR{E AL

Anything+Ollama LI — M NIR ERYIE 2

Ollama@—MRRPEARERN TR, KiFwin, mach Klinux, FEAmacisLit, M EMTE

T https://ollama.com/download EiRFTEMZfE, HITHARIR, 1BZ1THM<: ollama run
1lama3 .



zhouhang — ollama run llama3 — 80x24

ollama [flags]
ollama [command]

Available Commands:

serve Start ollama

create Create a model from a Modelfile

show Show information for a model

run Run a model

pull Pull a model from a registry

push Push a model to a registry

list List models

ps List running models

cp Copy a model

rm Remove a model

help Help about any command
Flags:

-h, ——help help for ollama

-v, —-version Show version information

Use "ollama [command] —--help" for more information about a command.

zhouhang@Pmac ~ % ollama run llama3
pulling manifest

pulling 6a@746alecla... 60% [HENEEEEEE | 2.8 GB/4.7 GB 6.0 MB/s

5m12s|{

EETEH,

THZEMZE, JUHITHIE.



. @ zhouhang — ollama run llama3 — 80x12

Last login: Mon Sep 16 23:53:27 on ttys@04
zhouhang®mac ~ % ollama -h
Large language model runner

Usage:
ollama [flags]
ollama [command]

Available Commands:
serve Start ollama
create Create a model from a Modelfile
show Show information for a model
®

>>>
>>>
>>>
>>>
>>>

>>>1 i !
© RF! BNTMUWNX., I BFTUNENLQZMROQDA, MBMMT A2 0

>>> crzc a message (/? for help)
BT SR ENRRE, A llama3 KK7, ATUIIRET qwen2, X7 —
BALT—%, RE T anythingLLM, 2 — 1T XFHFEMARENE P iniHt.

LRIfZE, EREPHRIEED, REWT:



@& AnythingLLM File Edit View Window Help ] 86% @m) S 9817H A= 08:19

A Anything LLM

LLM EiEm

BE R REEEN LIMBRABNRHSORENLE, BENE, XEBARBMOMERN, ZN AnythinglLMSTAERIET,
S ATEEERHE

LLM BT LLM 167

HLEL Ollama
o
Embedder &% ﬁ Run LLMs locally on your own machine

XA5E
Ollama Model Max Tokens
EEHE

wen2:latest
mrEn q 4096

. Choose the Ollama model youwant touse Maximum number of tokens for context
@ EER foryour conversations. andresponse.

RIBREEE

Hide advanced settings ~
7>

= Ta Ollama Base URL Ollama Keep Alive Performance Mode ®
http://127.0.0.1:11434 5 minutes Base (Default)
Enter the URL where Ollamais running Choose how long Ollama should keep Choose the performance mode for the

your modelin memory before unloading. Ollama model
Learn more >

M 8 o

g@&mﬂﬁ .'l\. xm

EFollama, FTFEIRETRL,

T —SElE T,

@ AnythingLLM File Edit View Window Help 84% @) 2 Q 8 9817HA= 08:30

C4Q Anything LLM

HankZhouAnyThing

test2
L default

+ New Thread

Welcome to your new workspace.
To get started either upload a document or send a chat.

Send amessage

M 8 s 0 Jea

9@&«%.1\)(.@@ @@Q% g@m




SIEB=ZE, =i upload a document BJLA_E(EENIRE,

‘ AnythingLLM File Edit View Window Help M 84% @m) 98178 A= 08:27

Documents

My Documents Q + NewFolder

This may take a while for
large documents

This may take a while for
large documents

&

Click to upload or drag and drop

supports text files, csv's, spreadsheets, audio files, and more!

These files will be uploaded to the document processor running on this AnythingLLM instance.

These files are not sent or shared with a third party.
0 Updating workspace...

orsubmita link

Bas -2 x90QLQ

REMAIAFIEIE Y, REKR LERGIIFRE.

& AnythingLLM  File Edit View Window Help S 9A17H A 08:32

C4Q Anything LLM

88 HankzhouAnyThing

893! B ARIIAFEBYERING?
[l

28 test AU

L default

llama 233 {ERRIS?
+ NewThread

i

88 test2

EH, Llama2B5iERA. EHRIRITBTELMARRBEPNIGERE. BURE EEFENBFXNHRER, M
AR NENEMBERESERES ., BSE XL MNRRE S AEBMESHA.

8¢ 0

Show Citations >

P
Send amessage

M 8 s I Jea

IBaB - 4% 90RO EM~ my




BEHEK, ERMHATLIERONITTRRZENEREE,
XA AR, XanythingLLMERM4 , {EREEBIEENREN LE RGN 1ZZ8E,
teoh, FRIBTIEXEmZ/E, AR UAREE EEIMNEXM, T LEES, B—1 L&,

Pl e A

RXD EEREAVRSE, BMEIRERE, TUNXTLEXRBIREHRITHE,
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