6 For 2 1 it 1 ok

FEHF RN ABIA B SEHROEIE S, KRR R T A
ATREETT . SRTT, BTN R IERRE . IR AN SE A P AT REAFEAEAS A, HOME DA
SEABE MR HH, R “Bea et ra” 551 ER, TSR EREAIR,
KB E BRI R B2 > B LAK B 5856 B S4ey ] EA
JERFFEC RIE TR X L U e VA S IR s, BB <40,
BV A: J8CR (DL B S U2 R L B W S [ o Ry 1 DX S O ok — 2P i
THREF AR AR RUTCR, FATAT AR RAR B E SN R 2 v, (HGE F
RUPEATR AR T o X R A SRS A rhoA 2 H A S A S A A Bl e R S R 2
AT B ARG R 2 i R a5 A i (Retrieval-Augmented Generation, RAG) .
RERH RAG REWA KT 5 € LAREARLN, HHN 4 RAG RERH
WA, 1118 RAG R 48 AR R 5 AL M 3 B RO BORAE Y, IR 41 RAG &
SOIVAS RS RN

* R H, GIT Hub £454% 4 https://github.com/ZJU-LLMs/Foundations—-of-LLMs.


https://github.com/ZJU-LLMs/Foundations-of-LLMs
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6.1 K2 Wil A R St

SR IGIRAE . (RAG) BT 6 2R A A A1 SR A B 5l K T 5 2R A
SCARRHER PRI & 1, HoR— R AN . (5 B R g . KRS
ZANUIREBRII RS, RAG FIRIEERR . WS S 2R EAN KA F A
A GRS AR R SRR, AT e R A% G R F ALY R IR, 42
USRI AT SRR A N A AT A TIF EEN 4 RAG REMH RS 2 X
PARIEA A I

6.1.1 52 Baui b pl iy 15 5t

RiEFERAEZ MBS DRI T NBHrRe s, HonT AR B3k 14
HIXCE. #iECE. WESE. 2, RERE R NA TR “21” R
— NN A AR UGB AL R B ARIR LB . X R EUE SR A I
NART AR R, “2158” B A BEIR T A SRR A Il e, tonlfE
PR RAUA L
L YIZRBch S 2158

NGB KB S B RR A ARASAR PR IR e R 4R 52 s B Tl
g, (HEH AP S R RIR AT BEFEARR A ) SRR T . iR S EUmPE
IFF T AL, HERAEI SRR R e R T 0B, I HIZR AR REE
ek E G R AR, JCHGR EEE, S EONAS I teAh, JI%k
WA rTRE S AL S m UL, AT S Z0m P it 22 170 L

XEF SIS, iy I R R A R 1k 2B TR S B N ]
i, AR ICE S SR P . thab, PA ChatGPT S96i', X1

URTERENS, T ChatGPT HUAS [ I ZRE L 5] 2022 48
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2023 FNENMBANERL?

RIBRAEURITEIE , 2023 0B HIIREBANES,00DEIR,0007 28 , R BFITRSAAS
ggﬁg’g’ﬁﬁiﬁ'ib , ERMNFERLETENNERBIENESIRPIOEE , IARRTIEEREE
ERITAE .

Pl 6.1: FITHEL ISR LB R B -

RIRREERZN I HLXR?

RRERENIIEE , CIMBETEREXNMETHTRR , WREETRER (Vombatidae)
ZHNETREN ToWIRER(Phascaarctos) , BItENzZBEFEEXR , ERHT2EMIN
4. WREIEZHAERANT , MERNRATILITE—FRBENM.

Vel 6.2: B2 B FEIZI BRI o

<2023 SRR RIECRE R AR 2 /00, BALRYIEE S 5,000 F 8,000 HZ(E], A1
Kl 6.1~ SR, TERRECRY 2920 86,000 F| 176,000 H. T ChatGPT 1452/
SRR T A2 2022 4F, BB TOVREESR 2023 SRR, 4 TR [

BERRE S HA ARSI IR, (BGRB8 Py 0
WAIRAEAE NS, B 2 BELERe i Ui R . B, 4R AT % hry
ERHRn, BT RETC AR B IEME R, BB h A S A
B BEAh, BT RIEE A A TR 22 2 A LI ) BB TC BN R AZ R, o] g
CAFAE S I 1) S U A S M A 22 RS S 5, ATl SR S 22,
TR R ATEA R 2
2. BRI S BN )0

S TINGRER s, FATE K AER L= T, R P E A2 a s T
FHRFNR, RIEFBAUIAR LIS . i 6.2 Bl 7R, AR
H ChatGPT AT, W PAE FIRHLH WA BN B B RO WA RE I 1% 314, T
FHRIIEIX A TRV R AR RS, e T ISt S TR R
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6 F kKR A R,
e

N
ZHEIRNBRHAT
ZHI697) B 2R
RN I HLAXR?
RIREERZIRE —FiN , TNRVRANILITENEREINN , BTRER. BRERT , AN
BEM BN RIS, T RIRET WESATRZAIERSFRE, TlAozit
AEE, EEEHLE , BRSO RAEESIE.
N J

Pl 6.3: NHRIZALBE S A A HE— 2R

FEAUE T HAA R A FROTHEAT b2 508, AR 6.3FR, It
RE SRS I T IR . EdoRBIRM, KB SHASE EAE 1 B
AR, EARIR B 1w 2E i ] 2

EidwmEnT ek B TR A Ly, TR R AR (1) itk I%Lds+
AR R R AR, BRI SR IR R (2) W2
W TR S AL S A E 22 5, S EURAE S PRI Ar e 225 (3) RSF A
M RS AR b SR B, R AR M AT RES A TR R (4)
firenth Q- ASEZRL PR L) SRS v Y BB AL AT 2 R RE S e A TR

R PR AR R TR A A A R . K 2 Y A R B
R E A G Z AR AR Bl A i AR R B T W22, SECH R IE R . (R4
ANER RO Tr20, HIANTE R TR E A R, G AR IR R G B A
FECORPDRRBU AR, HEmAT B BA G . B, X OEFHALA
PEERIFER, FATE AW AEHRANKAE R, AITTHE B e 15 21 5 R Y [n] 218 ?
N T B AR, AT AT AR B SE e, [ B A, AT
] B A Prompt BRI G AMRATR, Nk 6.5, [ 6.7, BIRAR H A
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. o % 8 @ dcceew.gov.au G ¢

As at March 2024, the latest estimate of population size for koalas in Queensland, New South Wales and the
Australian Capital Territory (the listed population), without any additional assumptions, is between 95,000 and
238,000/ In 2023, the adjusted population estimate, accounting for areas where there is little or no data, |
|generated a listed koala population estimate of between 86,000 and 176,000 koalas. |

e This broadly aligns with the Threatened Species Scientific Committee (TSSC) estimate of 92,184 koalas in the
combined Queensland, New South Wales, and Australian Capital Territory population, based on best

available information and expert elicitation in 2021.

o The latest population estimate generated using the NKMP moves closer to the 2023 adjusted population
estimate.

Pel 6.4: 5T 2023 BPAZRERICE 1 M 25 SR IAT -

@ 2023% , HRGOMZHABEITE (BREMIBRLNIERIEINIR) FHIBHFDB ETTEE
34,000%E176,0002.08).

2023 FNEHRBANERL?

)

2023 IZ R BERL.000F176.000208).

Vel 6.5: IS hnoh e B A IR R 5 A L1 5E7m 11

= ) o4 5% R Q mReEER | ax | BRI BR .o
E I E R T

PHRAE (e Sp 120RHEE v
B2 BHE 28 Wi K AREE v Mg 4@ DEFHE IR v
E GEEN, BENENES
=

LR EFTRERSRAIFAR. (202041819A)

15 EBIH IS E R EXEEE R,
P (8% Phascolarctos cinereus, FB{ERING, FNE. AB{FTERAE, (mE: T =
e Koala) ) , BEAFITHFEHERLDY, SURRSHERANTNRBELEN. FHHR | qmmm: mHUmHES, 0720 Mo
B . FRARIT ML ZF TSR, FBEMAEKMER,

Pl 6.6: T HHAE AR PRAVHERE T RHE A

HASH TIER R, HPE 6.47. & 6.63 XF R AITHR R . X AT SRR E
Wani /% (Retrieval-Augmented Generation, RAG) (A% JEAE . 32838, FRATXT

RAG RS HATHI BN .

https://www.dcceew.gov.au/environment/biodiversity/threatened/species/koalas/
national-koala-monitoring-program

Shttps://zh.wikipedia.org/wiki/
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%6 F Bmigis A

( )

WIREE (28 : Phascolarctos cinereus , SB1ERIEE |, #iN00% , S;BEAREE , FiZEH (A
iBkoaia) ) , SRANILINIEHERBIN , SHARIAERANLNARNS L =M , #Hid
BU/RT. @EARIMAESRINX R , AEEOMERIRD.

RIRERNEN 2 BETARRT?

HIRREEFOEHI 2B —FbzN4n , ¥ BAPhascolarctos cinereus , THEFBMK 5FBEFRE ,
WIRIBEIOIRITSHE, iR, ZZRHRE, BHE. XUEIREISeI2R—Fvinin , RAMIIZENS
;&:i«‘égﬁ , TEEEEERRD. BAZHSZEERN L EEHITRONT FAE , FRIHEIRARE
gESVEZHI.

Pl 6.7: S IMANEE B A EA 5 55 A LT 507 Bl o

6.1.2 K& B it 4k

RAG [ 25 5 1 BRAE Facebook Al Research [11£ 3 Retrieval-Augmented Gen-
eration for Knowledge-Intensive NLP Tasks [28] H . Ho38 77 4 it 7 /M 1R % ( Corpus
). HEEEZ (Retriever) . /RZAF (Generator, HIRIEFHAL) L MIIHER
Beo @IS A AMRAREEROCE SRR LS, RIESR AT s . 248
XFTSEAESE A O , HEAGNE 6.8 R . BRI S, 4 —1ARE
G (Query), HREHRFFBHATHRID, HMFRE (W4EETHR) TRiieR
5 R R SO . SRS, RS R B A R LR ) — I A s 45 G S A
IR AR AR A 2R B AR 06 1A A i 4 it . RAG A% D RSTE T
ATF LN R F AL N AR FIR AT R, TSGR R SRR AL S, 2
e AR BT . 3K AT DA RS G DA TSR RS SR 1) T SR RCAS RIS TH R 1) e PE
15t5: (Catastrophic Forgetting) .

Bk, FATESE 6.8 A FIF R iR RAG EA TR HPMmA—
AR 2023 ARRE R B AT 20 T, B, RIS LB RAG HERLRI R R A
B, KRS AR R A A AR SCRY, K8 T 2023 4R hidice
FHRAYER Bk, X efE i Prompt fIEALEBA RIEF R (KiEE R
A AN AR IE R UE 2 HR), dlad Prompt PR _BR SC 2] @ H b i T
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pTTEEEESESSs S \\
4nXe3 !
@ —_—> 2023FHEHEE g E=igm ! ~ "
T AOBZL? (15SHRE) || Em S i
= 2 P> 2m23EmEmEAsE | )
| 5,DDDE‘J&DDDF{ZI‘5)® M
: e 7, ::
]
I Xi41 2023 F , MEGOIEHFB TS | —— LT
e HIFOBEI5THEREE 84,000 F 176,000 1 I
"y 1| 2003 EevEnsEE '
—>| Ll P w2 RRARART0GEIA , SeHR *| 860002600082 | !
AR S RARILEHEEAZ2IAR, V| s, |
XH43 : BHRE SESHERHE , ASEE \ X 7,
SRUETHR , FRBEHRET. ) N e mmme e ?
G J

Pel 6.8: RAG JFEAZEH R A .

X)), AR TIEFRESE: 2023 SEIH R B HAE 86,000 £ 176,000 ML 2 [,
ORI, [FIRRR A, AR GBS R E A RAG BTG DL T BRI, WISk
FEIERNESR, XU T RAG RERH L.

DAL B AN AR IR L Kk . KBS B SSI) RERC I T8, Toihix
KA RAG BB » ARFRFEGELAT =AW, SSHfriie it RAG &4,

o MR R AN 5K BRI P 7 AR A KR FRALIA TR0, 3K
IR EIA I RAG 25000 (1) RN, AT NERSEL, L
A BT A (2) CIERIMoaRRy, FoviR R S AT o
PR ZERTE 6.2 TN 4

o M IRALR:ZERE 7 PHE AT MR R TR SRR, FEAHE: (1) iR
VERRRE A fE AT Ry SR A R PRI EA TR SR S 004k s (2) Avifgd¥e, wodt
JER A, GRS T LA R (3) KRR, NMHE WA
R AR REE: (4) BRBCRWR, NN THRIM R BRI
UERTIEE: (5) S, i SORE AR A BIEE . AN
FRTE 6.3 TN 4.

o M fRAL RS ? PHEUFTR ARG R G R, F2ALE: (1) ffimpgs,
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B T TR BT RIS, DARRTHRCR e THME R (2) frbhdss, i1t
ARG IR ARG B LALE: (3) 2Rk, SHuE 28 S &,
FHEH WM 2020 (4) BB, N AIE ARSI Z AN
W . VEAINARIAE 6.4 T4
AIYIENG T BAV 25 % RAG FIl RAG AH 23X P18, 8Tk
BRI A = AN, X B RORAE TR THE

6.2 xR Wi A A

LRI (RAG) RGN TANTRRE . R d . LlasEFEL 1
DRI R G . A XA R PS5 S FRITTR, ] AT R R GE 2R o
ey, XL, DAL RAG RUPERE. Hoh, Mg AI A s i Hi 0 =00)
RAG PERERISE MR B2 X2 FUNEA IR HMET T, KRR 2InE R
SR AR, AN A R S R A . AL, KR AR A
[P DT O REE R BERA R SR YMERES B IR, 15 RS
Wi I EEE o AR A DRAR K 26 4 B Rl S BRI B — At %, Wit

RAG B HEATRIBEAN A2

6.2.1 RAG % iy

XA FERAL S5 55, RAG F A Al il ATE AN RIS RTE SR8, 40 GPT-
A[1]. LLaMA[49] 25, HERGEF BRI/ BORBASE B, RAG H
AR SR ] DU S HON REGAR T R “TRE” AL, Wal DU S ERT A
PRI & B, BN, QiR ] GPT-4, mFH MM, 78 RAG id AR+ H g
FEHA “Bg”, HEERM G AR, M JCyR B AR 2, R kg
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FIRE
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(2)ReIWHEH (b) BEIWREH

Pl 6.9: KoM YR JLoh Ak (SRR J OB AR . W
P L T

LLaMA B8, FEVT S STRAVFRIEOL T, 76 RAG b fe R 00y “ A& 4
HAEAT iR . MR X RE SR T ORI A R A, A/ INTTHF RAG 2447338
PIRIE: TR S W, ANE6.9FR

Hor, RGN nIRYE R A X R AR AT ROR 2 oM. R
e, WNE6.9() R . FETCHMZA Y, R B E SRR AN A AT
A, BURKEEEANFETONZR G BL R 0 HE A7 58 UM B AR R AR BT 55 . TR 3R e
ORI A o, TR SRS RORSAAE AR R SRS T S R Ay g o S It AT
SR AR . SRy, B &SR SRt R ARYE 2 A XA R A HEA T 0 A
PIYE: AR I S B R A ORI SRR B R B (TR SRR P ) R )
WNE6.9(b) Fron . TEAURRRIE SE AU T, RS — I Ieil i dl
PFHZHOR AL B SRR NARIEAL R AR A A5 B T S HOR . 1EW)
Bk SIS (AL S v S e DN R R A e R N T g P
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TERAG ZGeHT, B TTREA R ASRICE TR, FoATHE A HAL T At (4n
SR EEF G R (17, 45]1) BEATIREE . R HAN Th BEAS b 5 B AT SR AN 1 SR Y
RN o AR ORIFR - PRGN 28 SR A RS AR 1 R AR, IF
T EATHRRE .

6.2.2 Mok

TEHELEAFLLT T IO R ORI H R AL 45 A A S HECE 1 RS )
MR AT, Bl A BEiE I AP JEAT A ANy, AT AR E F AN —
ARG JUIE, RAG FRfe i fsn et ny Bl A EE . fE B aigm e h,
AL AT XA 2R e PEAT SR R 5 Ak o JHCTT DA S5 SAy T AR RIS, 28 485 Dl ot e
DK o BT RX T FP I AL} I TT 4
L. JEhgi

TelA AL 2 i RAG ZEA P s ] By . 28 h, AR e fiE S AE
B2 AL BN E S BA LR, AN, XA AT R R
ToRBAR, HESCHES TEE, WA TR R R A RS A B R 13 5%
In-Context RALM[42] @ ZHESE T RYM R VL . HEHR R R AR B SO 1l
BEH A RMBEEN BT, A ERINE6.1007R . In-Context RALM 3546
RHE AT B TERIRIT B, A ) BB 3 /) 5 VE Ry A ) A RITH PR
LA SO . FEAE U B, X S8 A R B0 SORY B DR 51 Prompt Hriy TR SC
#53, SRJEHF Prompt $ A5 KIEF AL, —4> RAG (145 W BBV 2 RIS TR R A
He BN, FE—RICRASUESS , BE M —E R SOR G, BT fE2 1k
Fr—k R, CARRIRBEE TR B R, a4 U N2 BRI 2 RS S AUA ¢

TEPATRRBRAER,, TSI B2, REPRAKBREAERK
B MR AP R IR E A O, B2 DR TR, X—S ik
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--------- PromptigE ]-------,
— ot (KA1 : 2023 F 2 HFOBIOUME 61T | |
i | ®&Ess6,0002176,000208..... :
|| X2 RARTERIB400,0008F |
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VX443 . ZHiEE33,0002460,000) ¢ SE= o >
e . > R IBERE & 176000278
y 208 ...
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P 6.10: In-Context RALM A AIZL4 K] ,

SE B i B AR g g [ 3 A S RIS PE . B AS R 2 K BB SR L TR K
IR S ST, (BRIt T BB I SRR S S PRI BRI A L, FESEBR Y
T BRI Z AR — S BT R KR AR R A T TR A
SCA R B, R B TR S R A P RS LR, AR R A R E Y
AT 24 B SCAN A AT 55 R B 5K

2. Kr A i

ESRTCHOA S MAE L IR S AR, BEn el A% BRRG SIS
BALZ [AVEAER TR RN, RORA T T oE—B4RTHICR , WDOR IR R &
TR ZRA XS R R AR VEA T 000, DATE Gr sl 1 T R @ s i R . TER R A 22
KBS HARSBIRRAE, DU 8 SRS ROR . XA T
2R A AE B bl B R F AR AR, AT 5 RAG B3R BE .

REPLUG LSR[45] je A R & i tE AR M vk, M6 1R, E
(A T 5 2R B IR R 2 Ao B S R iR R 4% . (L RE A ROtk R
H AEAS S5 A AT S R N R BE A S . Lo b R e i R P R A KL HIURE S 2R
PRBCRIN SRR A, H X TR 2R B SOR AT S0 1 45 1 28 SCRE R A
RUPERESR T DR 01 o BLREDE SO A~ R ROME R 011, SR — AR e d i
A SCR A1 - AR AAERAE Y BB T USRS A KBS, H B —A43C
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] 6.11: REPLUG LSR #2042 4[4 ,

PR . X AR E TR R AT R R LT SO SO Z AR, i
SERALEERAG B, HRX LEAM DL 2 B AL AR (B, 55 @ SOR0 i 5
ATk A1 5 SRR RO R I A SRR R bR SORAS IS, e & fr
Ak AR MR A ARG, PRI SR SR A e
BRTIRE A SR, B PIR T R ARRAGE . AR+, REPLUG LSR £f
S BRAUY B AP, (GE B SR AR A I R, e T XHE S
BRI N ERETA T B 2. AN, FERUREARH, REPLUG LSRR 1 —7Ff
RGN, BN SAERRR IR0 B 5 S R SH R A 1) B2 i, T2
TE— WML IR JG A AT R XA RIEEAR TR H R, W 17T
A, (R RS AE RS I Zhad A b S A il R s o EAL, AR HEZE
IR T PAG I ARBRAR BRI S R 2R e i . B0, AAR[60] Jr iRl A G AFSL
/NGB SRR, B A S SR R A b I SO, DAMCR IR =A%,
HABSAEAOE H AR S AR IR D0 R8s HAEA AT 55 L 2R3

R A WA 1 75 A VR RBP4 ChatGPT, B B 1 It b SR AS:
R RIETHERE . REPLUG LSR il AAR 38 it 7 S L T 7R AR A5 IR S B Y
(A, I AN B R MR B BE ST, XAELSER RAG Hg AN ILHY
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6.2.3 FI&Ebunits

W, KiESEANR RSN, —F ] BEAAAEVCHC KRR 2L o
F @GR SN I R TE AR ADR L G Ry, PASRTT RAG RIRCR . HaT iy
S R R AT AT ORI D0 S BRI . AR AR S B B I R
L. B Y

O 8 = BB R 1 R A R — T IR i i 2L SRR AR,
RIS HARIEG R AR B SUEE, XA 9S80T . RETRO[S] 21X
ORI F R R R — . BB B UOE SRR A, AR RO
1 P B A IR 2 v 2R 2 1 SO B A B S A P RS R, AT 2
PEAPERFI YO RE S AR I8 . te4h, SELF-RAG(3] il i AE i iE 5 B AL N5 |
ASUBRRIC, BT BB O R h Bl A P R TR A R AN SO, R A
BCEE R IEAT B FRALFIFNAL . X LETTIRAER =y A P 2 1 ot B F = S A
ISR TR RIS Y g

PARETRO K fil, HA5H 6. 12575 . RETRO B 45K B p i SCAS BEAT4)
Y, SRJ5 I BERT AN SCAHA: Bt A T 5 o AEREASE AL ) Rl o R, 4
URRLA: B — BOCAR G , B R AR S B A T . SR, X
BB 0] RIS R 2 4 tH — Rk A — AN Transformer 2552530617
Gt o A A 2R T 1) B L e A L R XU A (key) A (value)
DA MR 0 5 B A L A 52 XA, BT RS S ARG AR B A A5 Bk
A BT SO

[m

it B A R ST RETRO B AERS s i AR BN R B, AR WUE
WA RSO . T AR, RO AR R O 7 1 B AE S AR A
I, RIGHETE T A B R R, SUHAEA B AR S5, JLR B R Ze -
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IR SR S B e b AT o XD Gl 4 75 AU A A 2R AR REIS AR AR R I [R] )
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REER, PAE—242TF RAG LR
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L, AT GRAIGOR G BB KL B3 2R R BOR R A Il Rk R A o A
DABA ORAGE 2R 45 i ) 18 SCRAH S A -5 SORIA T S B 1 DTk A A — 2. A
ZHAET, Adas FEFUN ARG RE T, KR aeiiE SR SRR L POE,
w1 SRS AR S SO, 078 S5 A 2 U 2 o e 1) T X 28 SR R
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B W SOFTTEORE P SCRE Y 1) BB, DI ERF R R A TR 1
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FRATTHF X AR 2L BEA T BLEEFIRT EE o

AR AR R AE PR R SRR M, e IR TR NS R E
VL . AEXAPIRAT , FRATIEE T ICA RIS 26 45 Bl ol P SR o TGl Al g B
A EEEAATINGR T SRR R S, AT, b G PusEE . 2
M, XA VA R B STE T IO A T S R B e T AL ATE BB AT 55 F5 oK. ATEEZ
T, RO A A R AR R E W R SR Y R THE eI R s S
RS DL SR TR RER AT RETE . X AP OT ¥R I RCRAE AR R B b BT IR 8 5 A
R HERTE .

PR S S 2R R W A T PR R 0 9, SRR TR SRS R 24, AT DA
SUF R PR DR AR AR TS SR AERXA A, AN G T PRRRORE S 105
PR S SRR R AR S B B R . ORI 5 B 2 3 I SR A,
WA R 2 A BOOR BTG SRS, DRI EE 5 ERTERE. K
AR 5 B blp I B 2 — P S SR SR, el R 2 BT R AR T A
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R, AW RS FE VNS R P TLIE R, AT S e (R R ek AR . RV 1
SRALH AT DA Rk RAG [bERE, (BRI SR o SR A 3 T B R BT
SRR RN SR, el P O SRems, TR B R s AR IR L IE
TR ZR A [ 25 T

6.3 JPIkEH

1ERAG 1, BRIRCR (HEIFR. K. ZHMES) SEEDIE S
AT . DA AR AR e MR AR TG 77 XA U Bl A0 RS 2R Ak [ 1 S
HRAIRIE KT “WAEAEY A BRMTILEhY) “ARARY HUAHSRANR, TR AKX LA IR
SRR R RES | SRR S RAVE MR IRE R . AL, KAYIE 2 RAG SR
SRRy, THA R AR R SE M P B B ARG DU R AR, RTHE R
RORHCR , Xk RAG PERE A R . MM R, AW RER
PR A . AR . KRAS . MRS REHE Y S R EEORIEATRB AN 2.

6.3.1 JNPL AR

FRZEM B T RAG RGERIMREE . A TERTS : “IiEN ok Z IR, R
oy 7 axiEn . PRI RO RIREE, KR AR IR, KRBCR A REAREE . 1E
RAG HEZEH, IR R T B0 S R A B DAL B S R A i i~ 2 . A
INTERERFIX A2 B S RIT N2
L. Bt R A e Ak g

BroR G S P BAFE AR RS- “JERRL” o FEA SR BRI B Bt
P Suy sl U JE N RS OE 6/ 2 S N 2 o i (U B G =R BT S g = PO
MU E IR SCAE R, EIA RO R L S (Metadata) . JofE B AT AM
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Vel 6.14: AR AL A

TIRSERIR R AL NE . DAERE T RHE RV B, Rt R AR 32 2l ad R i 4t
TR o TR N AR . X LENAEA LR IESGRIA R NE, i — RS
WoClE S, BIanscEeE, 22KFEE, WEGER, KEAESE.

FERSEENMI A 5, 3 7530 1 et FAL BIA S Tt o A m] o EH
FESCARGIR RN, Ls Al B 3 S R BRI Ve AN SO R AR . Bl
e BRI IRSCAT TR, WRFR A Sei AT ) HTML 4555, DA
L o 52 s A BA Y TUAY SO, AT B2 e 508k O T AR RE A R P 1o SCAR 53 B
T PR SCAS I F S /N SCAR B R, B ANE— e R SCE D N2 A EER . MK
SCABEAT 7 B WA AL . — & 138 MG AR Y TR SO K BERR W, kS
AR BEAE /75 Rl ad o Bl DA K SCAR AT R A, PR ARG, AT
TR R R I RCR HER

SUAR T RO B W SR R AR R BT [14]. WERDPHALPIA Y | T fE
WA ARSI L, i E AOd 2 DLk 2 e B, A e U)o 7 ik
(i) T BRI ) BOERIUN, AR AR MAES . IR E
PR SR AT R # T 46 R SCAR IR B/ N LT, ) e B - Bim, X
YL B U R AL R R AR, ELR) IR B TS BN, AR 7 SO R B
N T PRFFESGETME, IR AR SCA 7 BEZ (A1 7 I H B DXk
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2. S A b

R 2R 0 k0 o e AT = RR PR N MR, PASE T R AN S A
X AR T AT A R S bR AR [56] 552 R, AN SCREEETIE S 5
7, O AR ZR I UERR R L A Y AR

) A R A Y AT TR SRR AR R SO R B S RO D A ity . X2y
i) AL A BER A SORIAYTE 3L, AT DAFE A OGSO Y. 87, Pt 3R eSS 1]
PR BEAT U . XA TS, R DASE SR SR S AR R PLECRE . B, T
R TS RIAIAR BRI R BSOS, A A RN AR AR ALY K R 2 AT
AT ARG SO T SORI R, IR REA R | S R A R R R B 5 R
EEEPROEERS

sl 12 J A 11 e A T T T R 2R DAy B A1 o s PR SR A 1A G AR o X 2
JRATAR AR AL T SO BRI B SRR, BER TR B BRI H R SR N2, I
PR ZR I B HE e 2] 5 P SR R SRR B o X IR 28 J i SRS B = st
M OL, I T 5 A AR bR A U

6.3.2 A ify Hgou

R T RR AT SO A BR Y, B g ) 5 XA T AT . A
J I8 A AT B 7 DA Bt A I R £ BE W RE 2 -5 IR HH B A A Y SCAR (B A AE 22
5, X ATREREON A RIAR R Z A BEAR VLIS, PRI R BOR . T A
HLREIRE, FATTAT AR I P i M AT R, B GE, DAL
PCITR 28 R SCAR o AR/ INTRE AR U SC I 2 i N e it P A B R, e
AR BRI TR N 4
1. A i il SO

A TE G B A I W) SCSCES T B RS5O R . R E A
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T8, AR E R R R MR A i . 32 2 STkt ) Sk 5 0 2 WL A 4 i ot
(FILE SR
(1) W ks

(7] S T 2o A A 10 25 FOR ) SO R T ik =X, R gl i
B — A FRA T AU AT RE TC VA 4 T 3 5 3 R A vh Z R R IR R AR . oS AT
PAVI I SRR e il FLan, X IXAE— NI AR B a2 At
277, AIPACE R LR Rk 1, “HRIEEARA? 2, BRI EYA
BRLE?” S 3. “HHIRRE LR ERRT” . RS E I S TR R
FHE SO, Bl 5 AIX B8 [) 2 A R 3 1) SO B - AT R R R B AL B, A
TR BRI AH SR R
(2) Z¥I 5 IR

A BRI AT TR Z W R A A 245, R A0 il ok B R
EEEE S e VN e~ R e QR N e - S S 1/ DL = S
B BRI, WA AR 1L BRI e SR
A7 20 “SUEAAC A R A 75 3. NSRRI
BRLER s 4L “EARRFEXFERIA DA WRLE?” ST . BT R R
BN R AH S SORY, X 2SR iR Bk B R R A ROMR B . Gl 5 Ak e 5
T E BRI A A I AT FIR A B AR
2. Ay ify 2 R

LI PS5 S A I AR S SR AR AR A A R TR S, TR R
AINE, PSR RMER MR T (58], SEGH IURIS TR R b,
AR Y 2SR S R 5K SR B R B SCRY, R SR A AR T 2 A
B (5 RS

AU S SORY 2RI AR ISR s BRI RAE AR A B B, A
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6 F kKR A R,
FRE SRR A B S A N A e p9 A B S0 Bilan, X1 P Canfalfas
AR, A DA DA R T S SR -

F3ARFTRRALGART KRN, 25 H ER3F Kb
TR TR KRR AT A E R RMRIR Hehivt. F i
B AR AT M Rk R 20, KB EMEE, RIURERY, B
RAAD A F R . £ 45 5 BARBUE AP R a9 et T8 5 L% skt
K4 A M F e %

XA B SR SR AT DAME R R B AR A R, SRELEZ A BRSO,
[UEAER e B SIUE PN é RS SR

6.3.3 Kr &7y

2 RIREAUH P, KR 5 AESRENRIRE 5 AR S AR L
Ao Kras nl o PR RR R AN A R A PR . A/ NIRRT X R R e
AT 4
I VB o

A A 2R Al R AR M SO 2 A A R T AT 70 A R e
SUND I TPNC SEI U7k S S AL 6% S a S S g LIPS ot G DN - S R L e
SO o B o) B EATAGL R, T 80 A 2R e DU M) e 2 ) 258 2 A TR 82 ) . R 1)
X SCREATRR S o T TR 41X A G R A DA B AR T i
(D) Wik R a5

Wit ds (Sparse Retriever) 245 IR AE 2 i iR VL BLSCRRYREAL . X
R R AR AL G T SO PR A T IR BT R SRR SR A T RS, ARG ET
W 24 B T BR300 5 SRR R 8 SOR A B EE AR AT R o LA PR A R SR B
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§#% TF-IDF[2] F1 BM25[43] 55, E A T8 1 3B 3] Y 20 117 A 5 ok AL SRS 5 2 i)
(WA S . TE-IDF B34 (TF) A SO (IDF) el & i E7e SR sk
PE R, ARG T B SO A T . R (TF) R ialiRAE SOry o
MR BR, HHRA:

n. .
o = —d 6.1)
N >k Mg

S, g SRR AR d R, S, ney RESCHY d; B IR L
UCHCZA, T AR I K SCRS. 3SR (IDF) Rt 2
ik, AR

D]

idf; = log —————,
TP EA= Ay

(6.2)

Hoep, D] R ESCEL, {5 : t € d;}| REEHE 6 SRR, 2, TR-IDF {24
thidf; ; = tf; ; x idf;. (6.3)

TF-IDF j# 1o i AR SO A A, (0 o) T ad o o DL il i, P B B ]
o

BM25 J&— il dhry UK R, BAE TF-IDF Bl P SO K IH—1k
AR SRR LR RE SRS O P AL TR U B, O0A T T AR SO R AL
IR T SR XS PR 2 o ARSI Jedm] 30 R 30, {H2 BM25 FRAbFR
MR R I, T2 N THERRT EME B R RS
(2) Bl

MR 2R e — AR ) PN & i 5 BRI SOAS AR ke . ARy Im o, @
RE VG ) R A AR LR R TR R . R BRI OB AN [, B R R e R
BOTPAG A WZE: R X 4aihde (Cross-Encoder). MZih#53¢ (Bi-Encoder). —%

G4 BN 6.15 (2) il 6.15 (b) BT
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p

LEPS e Vg4

R X {RE5E3

f

i) + ELE
(a). TR REIEE (b). ARiWEIBE

Pl 6.15: AN[r] B A R e A EL A

28 X it R

LR BT 04 AR SCRERARMBLRE o ISR A i A1 SO
HAE—, BEE RN BIZRE S AU E A %Tg4s (B30 BERT) AL p— D& 0w,
B, Wl I R, A AT O L ZEUE, R
i AR SO Z T AR R BE o P e TR S M faf B, REAS SE AT A
SCRZ TR ATREE AL, N, AETAE (12, 441 o, WRFEE TR 72 Ui de k4R
THSZRERE . SR, o5 S A ST 5 B A T v S R A S R 0484, 3T
FER, HICAE GHERHAL R G B ] X A2 55 ) 50/ B fle SO
PATERSHEF OB B, T PAR TG R A R AR KM
i s

R G IAERUANR], WU A AR T —Fh P E” ARG, 5H—
A&, BRSO 18 5o 2% B i a7 i g e A A H YRR s 5 8, XXl
AT Z R ARUE I TR, AP E TR G . X MO R Ii BT, B
VFHISE B ET B A7 T SCRE A 1) B, FE SR 28 I U m] B e A T 1) 8 DL
L, AU s ARl A Tl s, HA IR g VEBCRCR . SR10, AR
o B AR BT A 2RI SO E PR IBURFAE 1) BB 2 2 3K A B S PEBC A
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B35 425 . DPR (Dense Passage Retriever) [23] 2B as 10— MUK TAE.
U AN Sz i) BERT Gfas, 43 BIRF A )R SCRIMU B AR4ERFAE 1) &, SRS
I T SRR R R . O TR R A S SO 2 A2 B ), DPR JEAEA HE
At ORI SAH  BE s AR (LR (4 [R] i de /M -5 S T B AR (DU

N T GRS SRR S AL 1) B F R = A2 H A IR, AT DATE R i i) g 1)
Bt SIS SO H,, PAIE— AR TR A R R . ColBERT(24] 52 H:
AR vk . HEPAR I SO [E] Y Token ZRAUAMBLRE N E &, AR5l X b oy
> XU A A E AT IR, ABE U B 4 20 80 PR AR i) ] DASRBUAE S0 M1 SCRY . I
b, 7E RAG ', BATA IS INA KB B SCEA 74858, Anes 3.3.2 W48
MR . B, 2K SO , RGEMR T v REXE AR R AL Bl 48
. HfRUL L, TTRASRH Poly-encoder([16]. HABZ AL YT A WL i 2 i 1
A, ERZEN m A E R AR 2L, AR B WX Il
A=Ak FonBAEil. HH, X m A w5 SO i 8
BT 2., e rh A3 T A HROR A A A SO B 0 e > AT 2
2. R R AN

A R 2R A48 20 Ao AR AR NS i A A T AR R S SO PR TRAE 1291, 5
) 39 RS 2R A4 A T L AN R AR 2R v 2 PEPEAH O SCRYARTR] - AR il R 4 B B R R
PE P SORYE BACIZERRL S 0h . )G, TERIE AR, BES B3R AL
FH SO AR IRAF (B DocID) |, PASERURER [48]. AR A 28 4% 1 4 R B2 T
Encoder-Decoder ZEA4 04 B, 41 T5[41]. BART[27] %, Al A A0 2%
REEE AP B [29]. TR —Pr B, BALEN PRI SR 22T ik, 2]
ARRpRE A B R S 1 SCRAR RAT o X — Wi B R B i i AR AT (MLE) 5k
DEARASEL B AR A O SCRE AR IR R T RE MR o 7E58 BB, i it B s A4
DAL HE— 24 R A R SRR 1 o B i 32 i ek A iU P A3 (S 1] B ) SC
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%6 F MRMBAER
R B 611 fE A, PAREINUN SRR B S AR R SR . HE4 DAL U I
PR IR BR A, AT U R SR e, R VR R AR A A Jl SR A R4 11
FPAAH M, AT BT S MOV P AR R 755K

FEAE AR ZR A Y, DoclD (it 2 X E 2. HAFRBAEE UE B R S5
AR R RSP . 11 DocID B4 A2 BT 451 DocID il
T DocID, FET 47 DocID Jy I ME— I BB sl R B AR Ef R R
SCRY, BRI, (HAE AL R SRS P AR T SO R ECR Y, B SRR
ot MIHZ T, ET1A R DoclD J7VA B SCIAYARE . URL B N-gram H1
PREGRR (9], REEE A ARHUERSORMTE SUE R . 8%, WREREEERE, PINE
PO T SR R OARIR . (EAESZ TR AR, URL 5 N-gram 0] {5474 201
W

R AR RSTEM R BBUS T —Emitl, HEPSRRSML, HRL
RAFEHD—% . WA, AR R A TG E — RIS, AR S T 4 A
KEZRBR A Al A 8 Ak B U SORS DA B S ST SCRY P BR324, ik Sk
T BRI I

6.3.4 {5

R P o A B T R SO, R ANR R P SCAR A T8 — MR AR AR
PRTHGZRAER, ATLAG AT il R S AR 2R rh i) s 8 o) e A7 i A 2900 (391 1)
BRI LR BT R AU AR U R 513 . AR R EEN 45 AR R
FISRE, VASH T g a1 0 5 A I
L HIEER 515034

FERRRR T, B HNRGIBOR LB RIS R T MRk, T
AL T TR TP 5 ik
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He T2 MR W 5 R R SRR 2 A KR SE RS |, FEAFHET

W RG I AR T B 2. o, BETRIRT 5k — 25050

BBV S 25 [, TR —FIAREE A, RS R — RN, KIS %L

PRI . FEAI, SVAMRIIOIRY Mt &, B RABI ARG M A, IR

JEAE T S A TR TR S AR U LA, DA B SRy 1) . R LB TR Y

50 4E KD i [4] R Ball 4 [13] 4. AT WA 9 73 (ARl EUsnt A5 (LSH)

[117) S A i R BSCHT 1) o RS 8 W A R R o, AR AR o) o 5 o ) —
iR

KT PR 5 3B A — A RBA TE, RF ) AR R A A O PRIl P . X3
TTEAER G IR B, R4 TP YR A 1 B B R — Y R IR
) 4 B BRI AR ST Y T R o AN TR 3R 5 | A = B A R g ko
s b RGO BT/ MR M 2R, BYEQ# a5, fR AT
BAN A, BB A B BN B AL R 2B o X PSS FevFAE R R I i
MTAEIRNE, AT A bR. SR, RGBT T AR S AR P AU - 3
G B SRR EACOM, T B 1 B ] e e R AR . BT IR AR
A NSW[32]. IPNSW([37] Fil HNSW([31] 4.

KT e BRI ) 1 K e ) S WA o o AT, HERA TS
[B] IR SRZEAT N B ARG 5, DARCAE A 2 [ LA 18] iXSRT5IA T 204
IGRRIALI P B FEVNGRE B, 27795 > UnRe e 4 1) B de U A o i
ID JP81) XA SR KARF R AR 2S8R 7> 2 A 125 T8], e TSR N ity
K, RIS ORI P TSR AR RO R RE T, B
AW RIS GA BADA B YN ZRAEAS B A1 ) ] AR I AH B 25 8] ) A =
AL, XFERESE L TS ID FARFIRINGRREAS, 53] TR H iy 78
P, RGEFEEEFA R SRR TR, RS TSR RS R iy
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6% M ERIEAM

F, RIS ID FA. RS, ARGEVHRAR 1) R A RS T ) B E B Y 1A ]
MRS FRYBE R, TR R . S5, RGURIT X BE B AN e rh A 1) B
FID JF5, P A I BN Ay B Y B B, A58 A ) 1) 5 A P )
Z AR B o AR L B T HE Y, R A BRI EE R . TR
WD Ao AT PR B T S B T R B 8, (HE L AR h AR TRk S
FIA—LRI2 . FER AL TR B S 1 B 5 b, FRATTAT DATE PQ Y BER Bt
A HETRIHEY , DASER IR AR . oAb, I — sl L AL vk
AR HAB RS M G RIFE, 40 OPQLIS]. IVFPQ[I19] 4.

2. WARPE AT

TEHISCR, BATE RN T 10 BRI DR — M BUERT . X
LA R I R B R B . TR, TR G LA TR R AR B
o) SRR AR, BT SR IR RA IR SIS, RS s E AR 1
EETH,

Faiss*, 1 Meta Al Research ¥ %, J&—>% [ A28 4R 1] B AR DL 48 R 13K
KNP . Faiss 4L T 2R RGIAERSE, XEHERG TE TSRS BT
A BES T I 7 5% o X SR RELE CPU Fiz AT, 4 HEIL 3R GPU il
AT AR Y 375 NI PERERR oK . JRT, Faiss A B H AR — 58 B AL
WPERSGE, e — NIRRT HE. B4 TR RS (F# R, A3
TR AP, SRR A PR 5 18T, Faiss (ZHREARXTABR . #H
2T, m e — M A kI 58, EAUEIEMPIERGIRIE, 0%
A TEEE EEL SO A MRS 2 TR SiRE. BB R, T
FEAZHOER R B, e R, EATE T AR IR RAG [ ]
5.

“https://github.com/facebookresearch/faiss
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FTEM RS LR

A 6.1 UL ) R P

) B URL GitHub Star
milvus https://github.com/milvus-io/milvus 28.4K
typesense https://github.com/typesense/typesense  19.0K

gdrant https://github.com/qdrant/qdrant 18.9K
chroma https://github.com/chroma-core/chroma 13.7K
weaviate https://github.com/weaviate/weaviate 10.4K
pinecone https://www.pinecone.io/ x

6.3.5 KRG EHE

R g% i BEAGR B 5 A A A R A SORY o 33K 28 SRS Q2R L 3 B A4 K
FHAL, WRELTI R BUR R T . i, e AL IR SR A, AT
TR EX HAATIE P HNE e . K 2R 2 X R B 0 SO e T SRR T
FFREHE, SRR HE P RE R SO . B A R R BT R S
WS BT R S0 ST i
L JE T4 X gty ity il ) 1k

FT R Xt i B HE 0 28 X 4t (Cross-Encoders) SEPA SO 545
W A SO etk o T 38 ARSI T 28 L5 6.3.37%7 . MiniLM-L>J2& 1 s A1)
2 BT R RS Y EHE P IR . — o R 1 2 R B2 B T ROk
RSHR, R R AR Z B BOR MR, Rt R TR S AL b kR 2], DAL
KPE B AVERE . IAL, G HoA— e r  E S A P APT BRED ), A
Cohere® . X T BIRR HAL m ML REM EHES 3238, 7TAS% MTEB’ {4745, %
BT TAR Z M Re I 75 1 RS
2. B F LR3Iy E AR

BT ERSCEI IR R IR B BRI Y Prompt, (R TE S RBAOR AT

Shttps://huggingface.co/cross-encoder/ms-marco-MinilM-L-6-v2
®https://cohere.com/rerank

"https://huggingface.co/spaces/mteb/leaderboard
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RankGPT Prompt #82#R

E2RRankGPT , —#ZHME , I IATFRIESEOMEAEIRBHTHRE.
KT RHnumlRXF , BREE—TERFRRE(). RBREZTENTICTRETHRE : {duery))

) {{rassase_1}

(2) {{rassage_2}
(BREFBE) ..

Tia2 : {aueryl}

HBRBEEI LR {{numBER X FHITHIR, XUERTBBIRBEXERRFL , RRAMRTERT , RiBX
BESEIBRERSE , WEBXNZ20>0>%, fiw, > 21> %F.

WHUnumBER X FOHEFER (IXPRARIRT)
K¢ 6.16: RankGPT Prompt #54 [& .

HAMESS o XA T AR KRS SRR R TR =15 AR, AT BUS T
RAFIE I RankGPT[47] 25 b h 30 B BEHE i P g AR5k A
i) Prompt AAR ANEI6. 168778« FEHHAESF . S A SCRHK BEA I &liad B SCH
AR EZRIBR o 4 1 AP 8, RankGPT R T 2h &7 H AR AL HE 1372 .
BN B A kB SO 2 B ARSI/ N, AR — A 1.
AR ARSI R BTG H5E, RmJa— 0 0 R ST T HER , 6
HEP IS ARSIy o« AR5, o R IR TR D K B R 2l A HER A
Beibid A . XA RERF RS T, BRI IR SORE A BEATHERP SE 5 ol X Aoy
ALY TTVA , RankGPT REASAT BRSO A AT HERF . A2 FRT 2 —
T 1 BT REAL BRI SO

6.4 Mg hg i

RrR AR G RS, REHAR I K TE S A S R i A JSRE T o A
XA B AT AR 52— N AR AR, AR T & 2 0 RAG 1 TERE
AR AN AL B R — A B e, BRI GEPU AT T T T (1) Al o
Sk, BE TN TR BT RIS, DARORAFLBEASER; (2) MIALHS, B 7R
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AT b Rl AR ZR BN B AN, AR RABR R IRON s (3) B kB, AnfTil i 2%
LIRS RO AT 2 YR AUHESR, DASETT RAG TERMER & ERYRCR (4) FEA
W, WRTHEATRIR R4 5 Ze Ak, ARG s R R o

6.4.1 fufib}Hggi

RIEFEAEN G AR A 4R ORI, XS RRRR o IR (Self-
Knowledge) . i N ESEITH AT DASEDRLAY FORE, AT AT AR 2 A T4 i . A0k
e i LGSR BEAT I H SR, AR S UEEE RS, IERTEE CEEAS R
1A BRI Rt EROUT [ AR IRBOR T =, S5 SR S A2 HE I
i A Token Ui, SEMGE S B HERIT A . 34k, MRt fe s JoR
ARSI . XA BRI =, PR R B A SNSRI I R BEAAAE MR, 5 Hka
ANGREF BRI L UEERE SRR A Ui, S ] e A U RN A -
W 6.17f7R, RT “PARAE—BAEMR AT 7 XA, Rif SR ] DA
HINIERE . (B2, LEATNERM— B SRR L FRAEF A LI S 4% AR 1)
SRR, AR 6. 18, KIEF B T RS, PO RIE FRILR IR 3L
A T AR AR (5 B A R PR O B AR BRAU A A5 R . £ 0, FIWTRIE SR
I EAG AR, N AR EEAIEGE W] DA R PR T S8 AR i G B DR 5

FIWr R 5 EAE 5 A% D AE T IR I 35 B 8 AT . 2R 3kAT]
FNW KA — A )RR 5 AR IAR AR ATt ] DABE S AR RIS i A, A
(AR T IR A, i L T DA SR B8 DRI 3 BTSRRI Ty
IRATDAZ AP (1) AMERWLINGE , i Prompt BLEZH) IR E A 2 A INARAIA,
B G T IR B TR AT, XA TR ISR (2)
PRI , 0 T A AR PRy s 22 O RAR AR BB 2R R A A AL RR
XA IR BB R T IR AR o

257



%6 F Bmigis A

RIRAE—RIEIR E 557

RERAEE B EFERAMNLAHNALINESAEATAGIIK , @550, SRMARAER
. ENEATRARSIME , BATTIARAWaSEN LED , RPRRASENER.

Pl 6.17: B RIFEUR 1] o

REENEEE , RETITRE , CIMEBOCANNLLIRA. —REARYFRT L0 , BLHOEH , AHY
AIR=EE , AERRKRER, RESWIINE , SE23RE—REE , ARG, BX
BICAPHE, CIIEE , BEAd. REoRRaESeg , ], =), SUREHR%,
AEFZEMAXOENERFMEN , REMTEEEINROETE. CII—MTINSRIE , B8t
ggg&gﬁﬁﬁﬂmiﬂm;#/ﬂﬁ , HERIEI0F. RESRPOESANAPLLGER , HAR

PRI A —RIEM R )3
RRAEEEEFERAANTAOMNATZIOXOSMDERNT. CNERBEEXTORIKBR

Aac EKENTREAERERIAPRERN. RMTBRER T EIZTNFEAHZEATIE
iR, A EENERARR , EETIEARTIMOEEINE X

Pl 6.18: KR SCRGH E M RE R B -

L. AL 7k

SRR BETEARABRBNTRS BRI O T, Wl B KR S R A Iy
) ) B UL R 2 SR R S 2 A A SRR . iR 3R] AR EE
NEH R W ELE A Y B BRI RE I, S R S R
B SRR 2 e o, DRI 2 e 2 e Lol i . Xk
TE R, JRATT AT DA P o 0 380 ) R I T S R R A L A A 2 4 P S
FiH: (1) Prompt FLEEHIMIRIE FHRALR S &AM AR (2) REWR
R F A ] — A AR 2 ok e i — k. oAb, JATE AT s A
RIESHAE “Baah”, Bk HIl 2 B iR, (HiE, #2
KRG F BRI GREIR R AT, TR B BN INZREdE . XA LT,
AT LA BT O I ZR B Bt v oA L& B SN SR B i 0o, AT [ 12 PP AR 23
SRR ERITR 2~ I DL o 3 F RAFRS X = P07 sCEA TR 4
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IRBELRINE SRR B E R 91705 ?
B2 : 2023 FBHBANERL?

T, BTRERFOESRIMREERTEE. /20, ARERIONESBARDER G,

Vel 6.19: 1023 1) Prompt 710

(1) Wy

FATAT DA 1 B 173 0 22 U0 1 P A i) 1) 7 YA SR FI W R S AR AL 2 5 A
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Agents fll Callbacks. H ' Model 10 3 7 T 44 Fh KA A2 11 DA S Prompt 5
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1) ZHEETE: HoE, TREAEMSE P 2% LangChain HEZE K A

# %% LangChaintlE & X H K %5

'pip install langchain langchain_community langchain_chroma

2) e S RG M Bk, RATFEMEFEIRIFEZRS]. LangChain
i) DocumentLoaders HH {75 0 SO gk, Blan, FATRI DA Web-
BaseLoader M [ T A i1 28 A 2SR LA AT 9 SO

from langchain_community.document_loaders import WebBaseLoader
# [ JflWebBaseLoadern £ [\ 7 1§ & :
loader = WebBaseLoader("https://example.com/page")

docs = loader.load()

maEsERUE, B mER SR R K, AE AR BTN SCE H, FRERESC
¥4 BN A & K/ . LangChain 3217 TextSplitter 2H {45 2 SCRS 445 .

from langchain_text_splitters import RecursiveCharacterTextSplitter

# ff FlTextSplitterd K X4 % i E/N#3k, H Fchunk_sizek 74 % XK Z
chunk_overlap&k 4| X i 6| i E &K &

text_splitter = RecursiveCharacterTextSplitter (chunk_size=1000, chunk_overlap

=200)

splits = text_splitter.split_documents(docs)

BT RTRA TR R BRI SR BT 25, RS TR . 1R
{ITAT AT Chroma Ji) SoA7 it OpenATEmbeddings % K7 i AT SCRY

10https://python.langchain.com/v0.2/docs/tutorials/rag/
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from langchain_chroma import Chroma

from langchain_openai import OpenAIEmbeddings

# £ 11 & 77 b (nChroma) f ik NAE AL R 45 A5 Fn 7 4 2 B )5 oy SCAS

vectorstore = Chroma.from_documents(documents=splits, embedding=0OpenAIEmbeddings

O

3) RAG RGutii: fEt@ e fifIi 2 5, #F Rl AT R ta @ — A Bl
RAG R4, UARGRUIERRG T EMASPRY, B TAERARDS : X1
AT, RraRas 1 R 5 MR A SRS, R R R B i SR S5 00 3R 1
AR L AS , RITE SR, fe e R A p A 2 Sk Il 4

ECHEATR R AR, X BLRA TR ABET VectorStoreRetriever 47—~ Re-
triever X542, F A EARUEIEA TR R o

# REREA

retriever = vectorstore.as_retriever()

P ARIR L R AR R, X BLBATTRT AR ] ChatOpenAT RGBS 4
Jli . TEIX—H R, FRULUCE OpenAl i) APLEH, 14 2L A ry L AR A A
Fo BN, FATAI AREHEAE ] gpt-3.5-turbo-0125 A7,

import os
os.environ["OPENAI_API_KEY"] = 'xxx'
from langchain_openai import ChatOpenAl

11lm = ChatOpenAI(model="gpt-3.5-turbo-0125")

fiti Jei 72 i A Prompt [{J3¢ ¥, LangChain () Prompt Hub Hig it T 2 Fh il 511y
Prompt B4, &M T AFMALF R X ERANTESE—E N T RAG E51Y

Prompt.,
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from langchain import hub

* RERTRA

prompt = hub.pull("rlm/rag-prompt")

e HAN T LR 5 A, X BT DA A LangChain #3530 5 (LangChain
Execution Language, LCEL) KJ7 fEHREEHIME—5E, FARBIM SO . MR
i A\ Prompt DA R R i HH AL AR

from langchain_core.runnables import RunnablePassthrough
from langchain_openai import ChatOpenAI
from langchain_core.output_parsers import StrOutputParser
# f# F|LCEL#) ZRAG#HE
rag_chain = (
{"context": retriever | format_docs, "question": RunnablePassthrough()}
| prompt
| 1lm
| StrOutputParser ()
)
# B XA AL &
def format_docs(docs):
return "\n\n".join(doc.page_content for doc in docs)
# (% FIRAGHE [ 24 J3] AL
response = rag_chain.invoke("What is Task Decomposition?")

print (response)

WL A BT, AT AT R BEHLAE ] LangChain U8 — LAl RAG
£4t, LangChain $2{t T — 2558 KA TR, @I EAR AR 54
AL AT BT 1R %o

il
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6.5.2 RAG [ 5 /i

ARG RAG RGP LY %61 (1) el (Agent); (2)
IR 2 BB i
L. #iefk (Agent)

RAG 7 Agent RAL AT (1. 75 Agent R L HLEIAEI & AT
R, TR RIS S R VO, ARG 2R PR
RAG L RULFT FaH0 12 FL 3%, B0 1) Agent 75 4L FHAE A4 9 S 31tk 3 P
fig. FE 627/ T— /i) Agent HESE [S0], WAEHLETE UG AL LR
(Profile) . iz (Memory) . i1% (Planning) FI773) (Action) . Jrhitizfik,
PHBE ST T RAG B, DIRFHHS IR RERE.

LRI, (1) REVRBSYOH I B AT R i S Agent 9ff (0, X062
ATDMEAE Agent FOAEHS . B, WU AFHA R, DA RMEAFERIRE % 5 F 1 f
Bl (2) RUCBEYAE AR TSI A L, RRHCIZR R iR
EHT AL B, A Agent RIHRIL. BLEAIRIRAIR . fEik—Bieh
RAG 5K 4 H1G A KORBRID AL LIRS (3) VHRIBSBUIRT Agent #552
TfE 35 AR R A TAE 55 OB S, I RUBEAC RT3 SR IS . RAG feite
BEY PR OEHICR R, B Agent U3 A PIATECHUBLRIIESS : (4) 4780BEHI
SR Agent HTHRIFER ELIRRITTS), EARMTURER . TEUAM D RSB
%, BEUATEREE Agent [ EPIRASLE BN, SO B WO T AR, Aok — B
RAG il K IR SORAI) Agent MYy SRRIAT BT . S0k PRI LA
RAG HORI 77, Agent AEASTENIRTAURVE AR A sk, JRE LK 0 SRR Y
PERE.

FATON “TRBEAENIRINE , TeASHEHE, W LI 27 3% — FL AR
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o MEKE: WICBSRE LRI TR REA M RER. ARiciZH A s

P (5, AT S BEHCR G R TR ANARAIE (RITAR Y o0 3k 55 )
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o [EEVEEA G THRIBSLR A Fide R 25 Bl e e e 8. X
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BAEE, Bl Agent i BRI PLIR

o BHIM: BT, TTAIBIHCE Agent B ATEN T 2 DAS) T BRAE R 77 =K

LRI, LR VRN B 20 DA B e A . PR E

SEILEA T, AT AT IR B Agent HESE i &AM AN i 7] AR
KT — S EARBIFRMAE S5, o RAG 4R FIE TR R (5 BT AR, N
FH P — A 4 T TR ) A 7 2
2. B A AU ]

FERTEIF AT, A TR T ICAGUN RAG R4, T4, HIHZHK
S| ZBESEAR IR E ST, RAG BRI T WM H RIS, #lin, EEST7H
S, ZRHESEERE T, A4E Xt . MRL. CT HfiSE G0k, Wiy, &
P I8 S5 SR GRS el AN DOR IRz, i ELAR O [ A SR AR AT
HIER. WL, NSRS 0, RAG R B4 Bl 5 R RSB
BETs, DABR DRI HE R ARV A

Hil, a7 SRS B RAG W, B4 Ossowski S5 A2 H
() BRI 2 B ARRE L [38]. [ 6. 288 /R T IZMEL A A TAERAR . HEALDAZY
&5k XOEW, W) R Dokt ity ol BRRE AR X — AL 55 I BEA T UERA . X HESE
B BRI MR S SORMRAE R R, TRA BRI BN S EHE L, AR EE
BRI R . BG, RELR OB T — B R, T X LR iE
[ LR PR IR R P A RS A 2, AT SRS i A R R A M R M L e
FE T RBIREE RO RERRIR . VAR R SRS R, BEATIASCAR AR
ZMEA . %, Prompt MHEBHORFIX LEF B TR A, Sl BB AR
Mm%, EARfh, BHRERMEZR “SLIUEKR".

bR 7By, RAG 7EH AR AU, Gl (8], EPa (53] Il T H
TEAEIR A5 B ERERRAR Ty, BRI T L A MPSRRCoR . fE4 2R 55 T,
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