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KIEEE

RAG HZRIEIR4RL (Retrieval Augmented Generation) , BI& TIRESERFEERNMKE, RYIRT2020FEMeta
(Facebook) HI—ReieX—— {Retrieval-Augmented Generation for Knowledge-Intensive NLP Tasks) , f#R—Na]gR:
WAL KIS SIREERMRE R T ERE.

Retrieval-Augmented Generation for

Knowledge-Intensive NLP Tasks RAGE—HMRBXIMRESIRE (LLM) S/MERENRRRITEERIR
S8, LGHEEEEIR TIEESS.

Pairick Lewis'!, Ethan Perez”,
Aleksandra Piktus, Fabio Petroni’, Viadimir Karpukhin®, Naman Goyal', Heinrich Kiittler',

Mike Lewis’, Wen-tau Yih', Tim Rocktiischel' !, Sebastian Riedel'’, Douwe Kiela'

EBRZIANST, NEERIRSREEEF

" Facebook Al Research; *University College London; *New York University; Index (gg I )
ploiasth con EAvAEL] ) OF S
N
Abstract
. BraRERSRRERAES, (FAEME

Large pre-trained language models have been shown to store factual knowledge Retrleval (*ﬁg) S - !
in their parameters, and achieve stute-of-the-art results when fine-tuned on down- e = A
stream NLP tasks. However, their ability to access and precisely mampulate knowl- :I:E’\JEBU)\

edge is still limited, and hence on knewledge-intensive tasks, their performance
lags behind task-specific architectures. Additionally, providing provenance for their
decisions and updating their world knowledge remain open research problems. Pre-

trained models with a differentiable access mechanism 1o explicil non-parametric e n] >
memory have so far been only investigated for extractive downstream tasks. We G t' E,ﬁ E:.Fi%ﬁ gﬁrémt?j{%Ak*ﬁigzﬁzﬂigg
explore a general-purpose fine-tuning recipe for retrieval-augmented generation eneration ( )

(RAG) — models which combine pre-trained parametric and non-parametric mem- IEIK

ory for language generation. We introduce RAG models where the parametric =

memory 15 a pre-trained seq2seq model and the non-parametric memory is a dense

vector index of Wikipedia, accessed with a pre-trained neural retriever. We com-

pare two RAG formulations, one which conditions on the same retrieved passages

across the whole generated sequence, and another which can use different passages

per token. We fine-tune and evaluate our models on a wide range of knowledge-

intensive NLP tasks and set the state of the art on three open domain QA tasks,

outperforming parametric seq2seq models and task-specific retrieve-and-extract

architectures. For language generation tasks, we find that RAG models generate
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Retrieve Fs

5 Modules
A B cBe R H fBe i = Search  [---------- =
Q,— 1‘)]_2& RAG Ig;\-’lj “?g |'¢ﬁ%§'$ﬁ£”ﬁ*% [User Ouory} Documents} [Usor Ouery) [ DocumemsJ

v v

= b 1 /
[ Pre-Retrleval ¢ i i
* Query Nousng 1
Com) |82 |Com) |
*» Quary Dpawirn 1
: 1 1
]

=% RAG EEUERS|. MERFIRREENHT 7 Esh i | \
SR, B ERARVEUESR. T SEEERIITT [ 5 ) ’ e

IR HIET A B, R l — ) &=7 (=)

@

Retrioval

N7

Post-Retrieval 7 potterns

% Hlle o W
Raronk

Scerenary Fuslon

K RAG 7E451 E EEMBRARE, SINTE [ B 3 } | . (o) Goo) - (aoin

Q.— Prompt Frozen LLM P N " Retrleve ,\ ("Retrleve ) [ Read
SIOEAIIACER, FINEEEERSIE. MAS/ IE, g p =
. “ . — Prompt Frozen LLM J = ~ > —
¢§7KJ::{%'¢@/§\'—5 %ﬂﬂﬁls gi’f‘t?—g %*i*l%ﬂé l h (" Read (Read ) (Predict ) [ Reed
C Output j [ Output ] Nalve RAQ Advenced RAG  pamtionet oLiceri LA,
L.
Naive RAG Advanced RAG Modular RAG
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Document Ingestion - ETL —— Dol
XXX Data
documents o | SPring Al
utilities
<<Read>> — <<Split>> chunks <<Write>>
=F ElE
Data Z ;
—T> Reader —> e —> Transformer — Writer —
- EEE
|V
|
Offline
Runtime Vector
[——> Strore ———1
<<Retrieve>> @ @ @ Prompt
query chunks T— T
Prompt l Context information is below:
Chat Request ——> <<Augment>> | 4+ ——> @ @ @ —> Chat Model — > Chat Response
User Query * Given the context and provided history
Information and not prior knowledge, reply to the
User Query user comment. If the answer is not in the context,
Inform the user that you can't answer the
j question.

Retrieval Augmented Generation - RAG
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ﬁ Discord GitHub Models Q. Search models

TF#;Ollama

Download Ollama
) https://ollama.com/ s 2

Requires Windows 10 or later

While Ollama downloads, sign up to get

z notified of new updates.
Fs% Discord GitHub Models Q  Search models
Get updates
‘®
Get up and running with |arge © 2025 Ollama Bog Docs GitHub Discord X (Twitter) Meetups 5
language models. fo} Discord Github  Models o\ G

Run Llama 3.3, DeepSeek-R1, Phi-4, Mistral,
Gemma 2, and other models, locally.

Download Ollama

“ 04 =

macOS Linux Windows

Download for Windows

Requires Windows 10 or later

While Ollama downloads, sign up to get
& notified of new updates.

2025 Qllama Blog Docs GitHub Discord X (Twitter) ~Meetups Download
https//ollama.com/library/gemma2

Get updates

® Ei Mo
&

© 2025 Ollama Blog Docs | Meetups  Download
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T#DeepSeek macra

I
2= AASS Nl A G T . ”
P FTFEREGSED (cmd) |, iE{Tas<$ ollama run deepseek-r1:1.5b
7] CAWINDOWS\system32\cmd. X + | v
Microsoft Windows [fRZ< 10.0.26100.3194]
(c) Microsoft Corporation, {REERTHNF.
a C:\Users\xodxi>ollama run deepseek-rl:1.5b
ﬁ Discond. ‘Gittlab'  Wladels S ST @v E:Ri:g Z:gizjztt:mcs... 17% [ | 185 MB/1.1 GB 12 MB/s  1ml6s|

deepseek-r1

DeepSeek’s first-generation of reasoning models with
comparable performance to OpenAl-o1, including six
dense models distilled from DeepSeek-R1 based on Llama
and Qwen.

150 7b 8 14b 32b 70b 671b

& 163MPulls  ® Updated 8 days ago
® 29 Tags ollama run deepseek-ri:1.5b @
Updated 3 weeks ago a42b25d8c10a - 1.1GB
model quen2 1.788 Q4_K_M
params
7] C\WINDOWS\system32\cmd. X Foilia
template
license C:\Users\xodxi>ollama run deepseek-rl:1.5b
>>> S a (/: > help)
Readme

&
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P HAOllamaER, EModelstEthiEZ nomic-embed-text’, iZ{T4p

f;:% Discord  GitHub Models

Q__nomic-embed-text

All Embeglding Vision Tools

nomic-embed-text
A high-performing open embedding model with a large token
context window.

embedding

4, 158MPulls  Q 3Tags @ Updated 11 months ago

RobinBially/nomic-embed-text-8k
embedding

L, 234Pulls O 1Tag  ® Updated 3 months ago

jmorgan/nomic-embed-text
embedding
L, 140Pulls < 1Tag © Updated 12 months ago

Ossamaak0/nomic-embed-text
embedding

L, 125Pulls © 2Tags ® Updated 8 months ago

theepicdev/nomic-embed-text
Embedding-only model from Nomic Al
embedding

L 114Pulls  1Tag  ® Updated 12 months ago

Popular

i CAWINDOWS\system32\cmd.. X

C:\Users\xodxi>ollama run deepseek-rl:1.5b

>>> fexit

C:\Users\xodxi>ollama list
NAME

deepseek-rl:1.5b
nomic-embed-text:latest
deepseek-rl:1db

C:\Users\xodxi>ollama pull nomic-embed-text

pulling manifest

PANT

< ollama pull nomic-embed-text”

£ |

ID

ali2b25d8clla
0al09fu22bu7
ea35dfel8182

| pulling 970aa74c0a90... 100%

pulling c71d239df917... 100%
pulling cefal6ufcOU6... 100%
pulling 31df23ea7daa... 100%

verifying sha256 diges
writing manifest
success

C:\Users\xodxi>|

MODIFIED

8 minutes ago
4 days ago

5 days ago
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P TEFHLEIREDIfyRYT Edocker, https://www.docker.com/

%dockerdesktop [PERSONAL] Q Search - o

dOCker Products v Developers v Pricing Support Blog Company vV Q SignIn Get started

a
Introducing our new CEO Don Johnson - Read More = Docs Getsupport Contact sales |

2 Sign into use additional features enabled by your organization.

Containers .
@ Containers cive feedback
@
& Images . i
[ View all your running containers and applications. Learn more (7
B Volumes
£ Builds
Container CPU usage Container memory usage Show charts
° @ Docker Hub 0.00% / 1600% (16 CPUs available) 0B/ 7.45GB
Build with the #1 most-used developer tool -
[  Docker Scout
Q search [ID ® Only show running containers
Download Docker Desktt Learn more about Docker &» Extensions
(] Name Container ID Image Port(s) CPU (%) Laststar Actions
.’ Download for Mac - Intel Chip o » ®  docker = 2 = 0% 3second @ H W
" Download for Mac - Apple Silicon
° Docker Desktop ners, and more. 8 0 mdock
@ Download for Windows - AMD64
Containers
Download for Windows - ARM64
Images (BETA)
er memory usage
Show charts i i
Houmes A Download for Linux M8 BB (10;care Y Shewing'] item
Dev Environments BETA
. ) Only show running containers Walkthroughs X
Docker Scout
. . &  Engine running ] H RAM 2.57 GB CPU 18.45% Disk: —-.— GB used (limit --.- GB) >_ Terminal v/ v4.38.0
earning Center /
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FiBEREDIfy

P TEDIfyIIEESE, DifyIiBgithubltbilt: https:/github.com/langgenius/Dify

O Product Solutions Resources Open Source Enterprise Pricing Search or jump to... Sign in ‘ Sign up ‘

A langgenius / dify  public O Notifications & Fork 98k Yy Star 673k

<> Code (© Issues 326 17 Pullrequests 97 U Discussions (® Actions (@ Security [+ Insights

¥ main - ¥ 105 Branches © 121 Tags Q Go to file <> Code ~ About

o Clone ® Dify is an open-source LLM app
° hundredwz perf(message): optimize message loading and reduce SQL qu development platform. Dify's intuitive
X HTTPS  GitHub CLI interface combines Al workflow, RAG
[ devcontainer feat(devcontainer): pipeline, agent capabilities, model
i ) . e o .
| github feat(vdb): add HNS\ https://github.com/langgenius/dify.git 1 managlement, observaljlllty fiatures and
more, letting you quic o from
Clone using the web URL. gyouq K Y9
B api perf(message): optit prototype to production.
B dev chore(build): bump (X Open with GitHub Desktop & dify.ai
- thon agent workflow ai nextjs
docker-legacy chore(*): Bump ver. - il
) Download ZIP e e o G

) docker feat(vdb): add HNSW vector index for 1iDB vector store with ... 3 days ago e Croiione Dackendon vt
M images new readme slogan (#3094) 11 months ago 2 Gy Uy Qe Gilinne
genai llama3
M sdks Modify params for bedrock retrieve generate (#13182) last week
J Readme
M web fix: reranking_enable setting failed #13668 (#13721 esterda o
9- 9 ¢ ) Y y &3 View license
[ gitattributes Ensure *:sh are LF-style, so that they can be used directly by ... 8 months ago & Code of conduct
- ) ) . A~ Activity
[ .gitignore feat(vdb): add HNSW vector index for TiDB vector store with ... 3 days ago
E Custom properties
[ AUTHORS Initial commit 2 years ago ¥ 67.3k stars
[ CONTRIBUTING.md chore: update base image to Python 3.12 in Dockerfile (#103... 3 months ago ® 463 watching
9.8k forks
[3 CONTRIBUTING_CN.md doc: Updated Python version requirements to match English... 3 months ago
Report repository
[ CONTRIBUTING_JA.md doc: Updated Python version requirements to match English... 3 months ago
Releases 119
™ _coNTRIRUTING VI.md doc: Updated Python version requirements to match English... 3 months ago

hitps://github.com/langgenius/dify/archive/refs/heads/main.zip

A wnar s (aac)
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AibEpEDify MACrQ | ke

I
P ZEDifyfdockeriE (&
O RIEELGEE, HADyIIEPaYdockerBR © HETP4RIRAGE, ISR TR
0 EpBSE, ".env.example’ B .env” @ ={7dp%“docker compose up -d”
e . EHaEs =il Ao B Windows Powershell
certbot 2025/1/26 11:19 i Windows PowerShell

iRIFTH (C) Microsoft Corporation, RERFTHENF.

RESIM PowerShell, THFINAEFIXH! https://aka.ms/PSWindows

couchbase-server
elasticsearch

nginx PS D:\dify\dify-main\docker> docker compose up

SEE Ry Container docker-web-1
Container docker-sandbox-1
Container docker-ssrf_proxy-1
Container docker-weaviate-1
Container docker-db-1
Container docker-redis-1
Container docker-worker-1
Container docker-api-1

63 KB Container docker-nginx-1

PS D:\dify\dify-main\docker> |

startupscripts
volumes
] env

_- docker-compose.middleware.yaml

i docker-compose.png

| docker-compase.yaml 42 KB
| docker-compose-template.yaml 21 KB
| generate_docker compose 5 KB
| middleware.env.example Lo . 3 KB
“ README.md & B Alt=Enter n File 7 KB
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GPT-Researcher EN

GPT-Reasearcher is an expert in internet topic
research. It can efficiently decompose a topic into
sub-questions and provide a professional research
report from a comprehensive perspective.

URL-to-Cross-Platform-Copywri...

g CHATFLOW

This Chatflow allows users to input a URL and
convert the full text of the webpage into a
specified Tone writing style, while simultaneously
outputting content for Instagram, X(Twitter),

B Vocabulary Flashcards (chatflo...
o CHATFLOW

Al-powered vocabulary leaming assistant with
spaced repetition

Personalized Memory Assistant
craTRLOW

This chatflow is inspired by OpenAl's personalized
memory, with prompts derived from the open-
source project memo0ai.

g Different types of exception ha..
' CHATHOW

Different types of exception handling. This is used
to demonstrate how the downstream of the fail
branch defines different strategies according to
the error type of the eror node for targeted.

@ DeepResearch

o CHATFLOW

input what you want to search for, and it will
repeatedly execute searches to create a report

Thinking Claude (OpenAl O1 Alt...
&, acent

Let Claude think comprehensively before
responding!

Interview Preparation (IF/ELSE a...
CHATFLO!

A chatbot that gathers information on the internet
and generate mock interview question for you
Shows how to use IF/ELSE and parallel run
together. Credentials of GoogleSearch and,

MACrQ | xFaeE

Management Consulting
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help me think(deepseek r1)

CHATFLOW

o

File Translation
. CHATFLOW
o

An app that lets you upload files and translate
them into any language you need.

NotebookLM by Dify.Al
o CHATRLOW

Using Dify.Al to easily replicate NotebookLM,
demonstrating the entire life cycle from file
upload, file parsing, and file referencing to file
generation.

CHATFLOW
A simple example demonstrating how to use
parallel run.

RAT 3 PR %5 —DeepSeek iR B B FH 2 A1) 5

Novel Story and Role Generator...

R

D2

° 21700405@qg.com

ChatPaper
CHATFLOW

Let's chat with paper!

Error-handling-demo

fail-branch function demonstration, enabling
nodes to have built-in if-else branches and
automatically switching to the failure branch wher
an exception is caught.

Intent recognition customer ser...
g CHATFLOW
&

Use conversation variables to manage the status
of questions and solutions in customer service
scenarios. Using conversation variable and

dialogue_count demonstrating how to build a

Question Classifier + Knowledg...
CHATFLOW

Basic Workflow Template, a chatbot capable of
identifying intents alongside with a knowledge
base.

&
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N H - pOSITION TOOL INCLUDES=

POSITION TOOL EXCLUDES=

# Pin, include, and exclude model providers

# Use comma-separated values with no spaces between items.
# Example: POSITION PROVIDER PINS=openai,openlim
POSITION PROVIDER PINS=

POSITION PROVIDER INCLUDES=

}ﬂ E] /"i X*%ﬂ POSITION PROVIDER EXCLUDES=
CUSTOM_MODEL_ENABLED=true e

CSP WHITELIST=

# Enable or disable create tidb service job
CREATE TIDB SERVICE JOB ENABLED=false

# ;}E I’{O I I ama éﬁAP I i&i‘k (#E’Q%}%%ﬁ % }Z: iﬁﬂ)ﬁ %ik I P) # Maximum number of submitted thread count in a
OLLAMA_AP|_BASE_URL=http://host. docker. internal:11434 e pa e

# The maximum number of top-k value for RAG.
TOP K MAX VALUE=10

® 7EDifyRNIRE R INDeepSeek XiEEY iy R

o # $8%E Ollama By API #tBlit (IRIBEFBIAEIEZE IP) I
ox .
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This is a pre-compuled replay of a simulalion that accompanies the paper entitled "Generalive Agenis. Interactive

Simulacra of Human Behavior." It is for demonstration purposes only.
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®]. the universe

®2. human stupidity
®and everything else is finite.

®But wait, if everything else is finite, then why can’ t we just use
that to our advantage? Maybe we can create something
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®two things are infinite:
®the universe and human stupidity; and I'm not sure which is bigger.
®— Albert Einstein
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