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Zhao, Wayne Xin, et al. "A survey of large language models." arXiv preprint arXiv:2303.18223 (2023).https://learnopencv.com/rag-with-lims/
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EtERIEEER (GraphRAG) FIRERIERERNGEEFE, LB SRHIXRIAIHITHRASNE, 1B
THZEISBIREMXEA LT, BERESERGENEEHTE.

Who is Amelia

Earhan?

~
‘\

User

Question————>»

Detected entities:
Amelia Earhart

LLM extracting entities

1RR@AEE —

P |:VES N

https://zhuanlan.zhihu.com/p/692595027
https://neodj.com/developer-blog/enhance-rag-knowledge-graph/

iy ."._.\.
: — ldentify——> )\ LA
AT, | \. by

Relevant nodes with

their neighborhoods

GraphRAG

Flatten——»

r31mﬁiwm
| EHFE

— >

3.2FERTML
SREN E 3L

Amelia Earhart - HAS_MNATIOMALITY -> American
Amelia Earhart - BOBN_IN -= Atchison, Kansas
Amelia Earhart - RAISED_IN -= Des Moines, lowa
Amelia Earhart - WORKED_AT -= Purdue University

Flattened result that can
be passed to an LLM
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Retrieval-Augmented Generation (RAG)
Prompt How did US states get their names?

Step 1: Retrieve K documents

o Of the fifty states, eleven are named
after an individual person.

o Popular names by states. In Texas,
Emma is a popular baby name.
California was named after a fictional

Retriever
e island in a Spanish book.

Step 2: Prompt LM with K docs and generate

Prompt How did US states get their names? + ooo

‘]! US states got their names from a variety of
% sources. Eleven states are named after an
individual person (e.g. California_was named

LM after Christopher Columbus). Some states
incly jng Texas asd Utah, are named after
Contradictory ~ [merican t% No information in passageq

Prompt: Write an essay of your best summer vacation

Ours: Self-reflective Retrieval-Augmented Generation (Self-RAG)

Prompt How did US states get their names? Step 1: Retrieve on demand

% —> US states got their names from a variety of sources. | Retrieve ’ q

Prompt + o Prompt + e Prompt + e

2 = #y
1161150 state names Texas isnamed | €Y@t | California's name has its

come from persons. g Supported l origins in a 16th-century novel

after a Native American tribe.
Las Sergas de Esplandian.

Step 3: Critique outputs and select best segment

Step 2: Generate segment in parallel

4 E US states got their names from a variety of sources. 11 of 50
— it —_ —
% : "ev__ej Repeat.... states names are come from persons. 26 states are named
after Native Americans, including Utah.

Prompt: Write an essay of your best summer vacation

Q (1] o 9 - %—a My best...

Figure 1: Overview of SELF-RAG. S

ELF-RAG learns to retrieve, critique, and generate text passages

to enhance overall generation quality, factuality, and verifiability.

Asai A, Wu Z, Wang Y, et al. Self-rag: Learning to retrieve, generate, and critique through self-reflection[J]. arXiv preprint arXiv:2310.11511, 2023.

% r— My best summer vacation is when my family and | embarked on a road trip along ...

Self-RAG (Self-Reflective RAG) E—FEIEHIRAGET,, HHEEIRAFFNIBMA T EEA IR AR ERIR

JGEISZE . Self-RAGEEERAHBSHET, HcF!
WrEBHENRIMEIAIR, IRFEE, &
BEREMRER, RFE, NHTRER.
Bafinic: BAEEMIEFSIEABER
i (#0[Retrieval]. [Relevant]Z) , iXib
RO BRI A A N S AR R RO 5
E.
IEEERY: ERERTRABRT, Self-RAG
SERCREIIEXIIR SN R —iE4
BN mn, FBESTESERERRNEER.
TFEFEIR: Self-RAGI&IT T URE(GLIEHR:
WEFIRT (Retrieve) | RHRHEXME
(IsRel) . MIpIZFFE (IsSup) FOMMAA
4 (IsUse)

@



RAGAIRBIN FiE = f-BRelE

FRERZ R ERMEEESR0

Computer Network Information Center,
Chinese Academy of Sciences

...........................................................................................................................................

1. ERF3Z5

Zendesk Al

Zendesk Al FIFAGPT-4RRAGRAIZBEIRENMLINEE, B4t
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Mayo Clinic

Mayo Clinic FIFGPT-4 8B ERHETERETMNERDHT, %55
[EHERISHEREIN.
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I and the future.

Solutions.

-
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service what it
Only Zendesk Al is built on billions of real customer service
i ions. It understands perience, which means you
i ort from day one—without any
extra work.
( )

Signin  Product support Company Contactus Languago

. ‘e

Duolingo Max

Duolingo MaxZiB=%JF&DuolingofIERiRA, T GPT-4,
REMERIZE I, ZhRAEE B4 SRR RIS BB
FHRINERINES. GPT-4aJLIEREISHGIANS, RERAFED |
ROIERE, FHEMESEEDS

Khan Academy

KhanmigoZKhan AcademyietiiI—FRERISZITF, ETFGPT-4,
NFEMBIMRESIT. CrebRRERmIMS, RUERERE,
BEEMANEI L EAENEEERSMERINS. XTIk,
KhanmigoR LA R F & IRFIMEAC RIS R

On-demand Al-powered
support for education.

For teachers Exit tickets
Experience the best Al for

teachers.

Built for educators by educators, with your needs in
mind. Khanmi igo simplifies your workflow while
keeping your work and your student data private and
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- DoNotPay - Jasper Al
DoNotPay BFGPT-AERIKETE, IBELAEEY, I  Jasper Al BFLIMIBRASERES, QEYS. 5V, 85
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O Jasper Features Resources  Solutions  Enterprise  Pricing IS P Get ADemo

& New | Jasperjoins forces with Figma to power new Al Background Removal feature

Your Al S
Consumer B
Champion.

DoNotPay uses artificial intelligence to help you fight
big corporations, protect your privacy, find hidden
money, and beat bureaucracy.

By

Marketing
revolutionized by Al

Alisn't next, it's now. Harness it with Jasper to transform © Sure! What do you think of these:
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SEFRR
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SMASSREURI SRR TR S 2R 1A

=/ RAGRYFE 2= [ S FN o] 2R T4
BRAZFR: 5|I\STARIAENZES
ﬁ*DPDF FEMT, BIURTEMBITRYERRE, BN FIEN D ERR
SEREARAR, CHRRENEMRAENES

Tz,

N Document Loaders (3ZN&ks8)
Excel, Word, TXT, Markdown, RDF, ......

SIERSHEHEETIA BB ASER. PRIERZEKRIEN

an, SCNZEEERBNEEMFT, RKABMAERISIUSEIIEIHIRRE

SRS RIAI TR DRI, F

EEREARAGEIE REREFEIZERRM.

Text Splitters (XA 53EIE8) 1

B HFIRNA

1SRRI PDF,*EﬁE*ﬁ
TE: Nougat,
Grobid, Paddle, E
unstructured ......
-XAShREU 3 T
iﬁ%ﬁgg FHEIRRE .
<5 FESME:

SemanticChunker, SpaCy, NLTK,
RecursiveCharacterTextSplitter, ......

R WL 1 A

_— W":% wj

|

Embedding (RE{t)

> 1&A: multilingual-e5-large,
m3e-large, bge-m3, ......

> EBZE: Xinference, LocalAl, m
HuggingFaceEmbeddings, ......

\. J
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Vector Search

Keyword Search

Text-to-SQL/Cypher/SPARQL

SHIF
(Rerank)

SEENTREPEERZRAYERIEM T
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ERITEARE. F

BIEAZIRRY
XAERER
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Function Call
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FAMR: £ ETXEOSES, WAEELLMI ETFORFEREE Tk, BEMNERANER, L
TXEOX/NTREELHER R TokenfRE, EMEMEEONENIES, REHELIENEFHEAENINREUE.
BRPE. WESKERIRESRE (Prompt) |, S5|ISEEREBEEERTER F T, RKASMK ETXESES
g, MSRAGTEE. SREBTEEMIREHMAIES, EETEHE, FTRLETXEOSE. AN, 8846
BENEFIARENREIEFESRR, SSHASNESIENGNFE, BRETXEOSHEE.,

= =
#i27ia) (Prompt) Z5 Sl —RESE | [ oocment ] 52
s e, 1589, LT, REIFEM. (Stuff)
T BAEERE. BBER. R~
T SR PocuTent |
FENEER ZHEE. BEER. £TX > SRHFITFELE | Doaument | [ o oy
%Hﬁ 9 7 u\gzlln: A
FAM. ... g (Map Reduce) 2 =Ei
Document ) :'E\%
AN EFRAEE :
0 Mysal ad LFU: BAREEEREE POCUMENt L5l pet bl gt >{ s
DB redis LRU: BmiE&MERSA SRR S— A A
mongo @ EENEFE RS > " (Refine) | L2 &t
M FIFO: Feateiti Document a7t
...... 3 @
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?ﬁ?ﬁiﬁ . EfREREEER (RAG) 1, MXESREGEDNKIEERS, BRE T
1TretREE. [ERY, RAGEEREAHEEFEE—ENFERIE.

ﬁﬂu"&f:‘ﬁ XA “RAG+{HIE" HESHIRES, BISRMITIERINNSE.
AYERRIEFRIRERETE, FERY, EBURUERARH—PIERERNEEDTREMERE, LIENTEES

FELTTIHFEESH

FFARAGHITIN éSHEEEJZ ieFtolE

" etained  fnetuned L *Eﬁ:ﬂgﬁﬁﬁ%
—— Pretrained + RAG LLM ﬂ]ﬁ%&;& -- ﬁgﬁﬂ? Eu“:ﬁ )
Hallucination Avoidance Complexity ) \L\_‘L ?:I'_E E

e 2, )
e A=antn
HiEFNAdE,
s PR A a]
Explainability Domain specific Knowledge HE ?E;E{jﬁ{*t’lﬁz

BiES .
Up-to-date aghﬁﬁu

e—
—H 5 S
SIAEISMD
B S HSRE
RS TR
BAOHIE, o]
LS E DL
B ERFIR B
BK, it

EE0: LoRA,

QLoRA, P-
TuningZ%,

(14)



i

—. RAGERRARSRMHA

7

—. RAGEURAIRIREHH

=. EFRAGHEIFEEREIRSS




#iEErEENF-Dr.DI

FRERZ R ERMEEESR0

| c Computer Network Information Center,

Chinese Academy of Sciences

Eﬁ.ﬂ@

HIEEZEENF

RS RERNFOr.DIZ BUBEAIR SRR
Hreda, WEEEQE. BXXOR. S
SESRSH—EF, BAOTHEHES I
R TRE L ARMESHAIA N
BT R R R A B RN IZRFR

5.

A

Dr.DIR—REAZAHRHA TIEA R IENEIESE eI TR

i

FBR&ETR

-

~

£ f

SR EE

g =6

X RE / MEHREE  ERESHE

o (LLM,
C—
o= Embedding,
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> GPU: B7F224GB, #IEM4EE>RTX A6000, BUENVIDIA; BHCPUSBBE(FHELIEEIAPI

> #EFRF64G, CPUT6X, BRE2T, AEIREENE

> BEE%: Ubuntu 22.04 LTS @2 erant

> KIESHER (FFR) : Qwen2-7B-Instruct

> Embeddingt&®! (FH&E) : multilingual-e5-large nV|D|A® .mongoDB
> BNSESEE (FRE) : chinese-clip-vit-large-patch14 A python
> BUEE (FRR) : Qdrant, MongoDB @ Qwen @lask
> F&IES: Python 3.10
> FF&HEZR: LangChain, Flask, Xinference & ‘&& LangChain
> EfEY4ERE: Docker. nvidia-container-runtime & N\
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i RIAENFON.DI - EhEIE
(s [ wnn JRY o= R e

Dr.DIG &R RIEBERMIIAN, BTN
RENEFIERBXER, Eﬁﬁ%‘)ﬁi
FTRSGERAIEE.

IEINTY OCRENAIRZBIGESN, TRT
BUNAEEIRIREIMEE, HRIE
SRR IVEE: pdf. excel,
txt, docx, md. pptx. jpg. png.

jpeg

CSv,

D

ENE—THTE

Try: B ME—FHAE

Try: shESEMEREREAITNAG?

Try: SIEAERTEENEGUNEELNHLNES

Try: ERRNAR A RITFURIERETA?

Try: ARFEE AL EI?

Try: azylidynemethyliumfI{tF U HICAS S

ot T AL

e (Stephania epigaea H. S.
it W, | H4E, o, =M 14 {51907 IJ[ fEfs—6)]; 5
#e-af, [11 [2] [3]1 [4] [5] [e] i
fifBl, g 121 01 poRs
. (21 41 (1 1) AR, RRIEAHA. g, m#r i+

SERIE:

[1] + M5 2 138 4RiS 1Tie O LENA ek T mEY— R ESES IS (Stephania ##H, . HfFfERASHESEH, #HEE, M
FE, SRRRER; e, BIE, TN, et BER, R0 AR, ZR0e, ReE0ER, EH5—-6H; Riie—98. Bl hFESmT
z i . MEERESER2000K8, ASERE, [E, WS, WASKA BHEE, 0rE0E, 1E, 508, 55k

5| #AES-ER.pdf FE

iy 3 g
5| HAEIEM.csv TE

[3] #AZ5 (Stephania epigaea H. S. Lo) BMCHATEEEN SF4ERENEY, 2HEE, RIBRA, SR, HEE, & Hiesaaitss
m BHEL, A E SARREER, 0, BOe, =N, S SR FameAE, ZROe, REEEiER, 768568, Rile—9

o & E: TeEE & o7t =m. W)l

t»lﬁ? HAE-NE . pdf TH

[4] A AT BEEMEA, SHGE, BIANRERAR, BGEE, MEHRE, 46, 58%. hRER, WEER, K3 - 52K,
65K, THRNE, ERERLIE, HiEKd - 6K, FEREEHEERRN1 - 2K, EFREBR1 - 4R, MENAZHIANERTER, 1‘3@2 3
% EEREMA/VERDE - 208, WRSESEEEAINREET, EENES. 5. BESIHE,

SR MABHEEHENd TR
[5] EADEFR: ORERE RS SRR, MR EAINERE, BT, SRAEL, HE FE0E, & HeREasaemt, Stk
3’:% IPr_E.E D”rWE LE%'?HHLE%&I%F BYREE;, nth=fiER, k?ﬂﬁi‘é10460m. A, i, EiESIITE, SRR,
& GIaE GRS, ERikos, RIRIKES/ Iz, FEHRE.

.Jlﬁ':\ Ef‘iﬂ“’l’a PpiX "F?'"
ifadiburong [5148] £k, —ml. (LS, [F328] Radix [ER] BFORHEMINEGS StephaniadielsianaY.C. Wu. BiIARS (LS
%)Stephanla [1aiis] S548EEE, £%AE. BMRITKEGER ISR R, BiETHE, /MEEe, B, Sirsiialzs, 2880
HrrEL e tnd. MEE, HE; BRELE; HRE=H Kbk, fintdeek, ESfeifaiinER, 25, BOEFRE, BESE, &
?IFF “be\ hEG{E 8 peg TEE
[7] ‘EFhAE OB B18 LIS 8 R RS8R R EEHERTESEERPESSRASRRESCSHUCH MRIRHAS, SHERER
T (FPEEEY, $HPdSTE. SIHEERRE. TE WE, MIEREFEEEYEERIAEEIGNS Bt E, PHaa. iJlDEE‘.f—Hﬁ%E@W@
StephaniahainanensisH.S.LoetY. TscongfUiiR, SfTEmERD), Hh, EE%, BEILE, HWRSZIHN,. BETER, MER Bl
5|M: RS Sflpng TH
[8] #6777, bRyt Et&ESTh; BomTENNEE. TR, 8% 7, M8 IR L mIStthE s,
SIM: MAE-ofnithixt TE
[9] #AF, £FEH600~1000mAILEERD. Meb. TeERIEEE E, BETal, BENESE. TrElsafns, ShEtisEsfm. SHR8550
o, PEB30M, =EE18H, IISBENR. KE it BEREENSENEES, FEEK. @

5|H: HAS-E1r.docx TEE
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XFZHODHARIFENXER

BRTIFAKAE: SHREY. B
MEHSTER, 2DFEM. 3DFEM, HEe
2D. 3DIHsCRIEpubchem.,

imE + RS

DS R TEERSEHE SR ELE?
FRAS &

BE BIRAR. E BiRA25°C, B{LAFT/RSGREN25+273.15=298.15K,
K& BRVERS. £ SiRF100°C, HAAFFIRSGRE100+273.15=373.15K,

IHTEER:

EE: = (T.Tm) >= FYRSGRE (298.15K/373.15K)
BEFE: #& (TTm) <= FRIGRE (298.15K/373.15K)

BRI

DR R A IS IETR?
PR &ds:
BRI SE/ANEANE,
f@;mdhﬁ%ﬁﬂfﬁ%%ﬁ%: FETEIINHE, SRR, FRSTE, BR10. B
73

-LOG10(M.Molecular_Solubility) * B.MolWeight / 10

HTARERML TN

58 AXEE>=10
A AR >= 1 AND AR <= 10

b

I>I>

BOAE: L‘M% >=0.01 AND ARER <=1
MEE (BAE) @ ANER <= 0.01

E/RES10-10028, EETEET. IETRKELESTEHE? Search

Try: waterBYUEFEMTA?

Try: =20 AH2080 K S a HRLs?

Try: CASE/7732-18-589{L & EMH4?

Try: EVREEE43-45208, © Tiﬁ?}ﬁﬂ*%‘é‘%’ﬁ e

Try: o FEE15-20200. BiE FEREAESIEmL?

Tf'yl /J\F?ET_'IO 1OOZIET_| EJDI.-Fz N Tﬁq:(_KEj{,tAPjE[EEJlﬁ?
Try: waterflhydrogen peroxideBBESER?

Try: waterB92DIg{LU L &4DRHELE?

Try: hydrogen peroxideﬂ‘\j 3R SRR ?

V SiRAIRERE BEFRELEY
v E'.}H]HRM??"# mol_weight_max: 100, mol_weight_min: 10, molecular_solubility: BT&, state: &, temperature_condition: Ei&
V EESE:

1. Ethyllithium (C2HSLi), THMEEREE: 36.8.
. Methylboronic acid (CH5B02), THRIEERER: 60.0.
. Urea (CH4N20), tHAFE/RFRE : 66.8.
. 2-Ammonicacetate (C2HSNO2), HEXERFEE: 75.0-
. 2-Hydroxyacetate (C2H303), FEXEREE: 75.0.
. Methyl carbamate (C2HSNO2), FEFIEREE: 75.0.-
. Dimethylamine hydrochloride (C2HSCIN), FEMEETE=: 82.0.
. Ethanamine hydrochloride (C2HaCIN), THRIEERE=: 82.0.

. Amino(cyanamido)methaniminium (C2HSN4), FERTEERESE: 85.8.
18. N'-Formylformohydrazide (C2H4N202), FEFEREE: 83.0.

. (R)-2-Ammoniopropanoate (C3H7NO2), FHRIEEREE: 89.6.

12. 1-Hydroxy-2-methylpropan-2-aminium (C4H12NO), FRFTEERFEE: 8.0,

7). JEE/R R EFE10-1002 8]
HRTEERS. TBTKH
W EYIH R ?

LDM“-JU\U'I-PIUJM

HEmER ¥ HNERRS CASS

ethyllithium C2H5Li 36 811-49-4

methylboronic acid CH5BO2 60 13061-96-6

urea CH4N20 60 57-13-6
2-ammonioacetate C2H5NO2 A 56-40-6

2-hydroxyacetate C2H303 5 79-14-1 ’
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Approaching a stable oxygen redox reaction in
lithium-rich cathode materials: structural
perspectives from mechanism to optimization

Zijia Yint* He Zhu,1* Yalan Huang.” Dong Luo,® Yang Ren.® Si Lan®™ and Qi Liu @ @42

Oxygen redox {OR) chemistry has been an attractive topic in the field of high-energy lithium-ion batteries,
as |t enables extra storage of charge and boosts the capacity of highly potential layered Li-rich oxide (LLO)
cathode materials. However, the OR reaction is usually irreversible dunng the electrochemical process,
inducing severe performance degradation that sets an impenetrable barrier to the LLO applications. Over
the last twe decades, great efforts have been made to fundamentally understand the irreversibility of OR,
finally reaching a consensus that it is deeply rooted in the structural features of LLOs. Although the
struetural mechanism |5 complex and still remains Lo be further clarified, the current findings of the
structure-0OR  coupling have already inspired blooming optimistic expectations  from  structural
perspectives. Herein, we systematically review the recent progress of the OR investigations in LLOs. with
a special emphasis on deciphering the structure-OR coupling. Moreover, efficient structural control
strategies for promating the reversibility of OR are also introduced, followed by an cutiook on future
rational design and development of LLO rmatenals. This cormprebensive summary and perspective are
expected to be helpful to promote further OR and LLO research.
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Here are some key takeaways from the literature on lithium-rich layered oxide cathodes:

- *Anionic Redox Reaction™: The unique anionic redox reaction in the bulk phase contributes to the high capacity of
lithium-rich matenals, while the irreversible anionic redox reaction on the surface leads to structural rearrangement and
irreversible capacity loss

- **Structural Evolution**: Charging above 4.5 V leads o oxygen release, Th migration. and phase transitions, resulting in
irreversible capacity fade and voltage decay.

- **Modification Strategies™*: Strategies like regulating TM-O bonds, surface coatings, and constructing O2 phases aim to
stabilize the structure and enhance reversibility, with O2 phases showing promise for enabling reversible T migration.

- *Challenges™*: The dynamic coupling between OR reaction, T migration, and electronic structure during cycling is not
fully understoed. Efficient synthesis methods for modification strategies are also lacking.

- *Future Research Directions™: Further research is needed on oxygen loss mechanisms, TM migration paths, and the
development of efficient modification strategies using advanced characterization techniques and theory calculations
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