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ENARRLEES, NEERTAMERFEREX—FE—FREFS]
SNt ZRIFRANIR. EHEIEFNAF Al iR, X—AERAEE LR
B YRNESN, BR—FE, RASKTEEM X E Al JURAN R
B, BESXEfRHiRR, BENTESERMBMT .. XEILEFHRERIN
&, XiLFRZIMEZREA— Al AN EFREIRBIBEEL.

U E, EXAPLEHZE, TieE GenAl, EEETF LLM BNV
EFRFA, NS EME XU, EISHREURTBINNERELZR, X
MEKE, TIERFEE—AEAD, TR AEXTARTHBIMILE, &
FEREAKNOES, HZBEFHNTL, F8ERE IR, FEE
HE, RFLEFLK,

[EEXAS, MAUFERMETIFEBM. RGN, HBFSER
LLM #5321 2R Python FFR A RIRM T 2EAIRAIER XAPRT
LLM BRohB W ARFH A IFEIFERE, BETRET# GPT FIRERY
FIERE, AFIUEERRITRISRIZIES Python WEET Al KARBIAE
R o

BEXAS, RATUFRIUTROIA

01. GPT-4 1 ChatGPT NEARRIEMME, URENNIEAR ;

02. AMAFX S R £ BB E T Python B SAIES WIEN ARRFET ;

03. #0{alfsEA Python FF A& F GPT-3.5 API #] GPT-4 API B9 AAERL. N
AREBEZVRNBRERS ;

04. HMER, AIFRTIE. AREESHWIARE., . LangChain
%



HBIREERIE, XAPEREM _ E™HBYEN 2023 F£8 B, EF 11 B,
OpenAl #ENTHEAREARR, HAHTHEEHER. L FTXEOFKX
B9 GPT-4 Turbo 22, BATNETZERBFERNE, RNAHR T AEFA
ARTEHINEIF API. GPTs NABEEE. HEXABRZENEXARTZL
T T AR

BARELFAXNBPHIABTMT BAFER, BEHETX—MHIMRKATER
AEERE, XEFENTEMEURIESTER)XABE, BRFANANR
A5 | BB EEAREITER. b, FEWTERRIER, S5
OpenAl BYERFTH A& SR TTE R & Kk

FI—NTEFMAFTEZNN. AE. BFEFNLE ERXRFER,
REAREEE& T AR, AJRERARRIrED, WalseE AR
KEENER, XELR—MRIFRIER T,

BIAXMNMURNESE, HE SR ZE Y Combinator EESBIZAA. (B
ZEEER) & Paul Graham EE N ABEENLE LA FRH—EXE
“Superlinear Returns” (EB4EM%[ElR) . MEXEFED, HINEFEIH
PR ASEIREBE YN, EHRFEIASBE

o {RAJEER WM RENIREMRABLZRBSTATLIE S
o RATEERFEEHRX AR ZNBIEMER]
o {RATBERIB ORI BYF SR E TIC U AIEA R BIFREA B A7 5

FLEREANSE LM, BER0, ATRE—TMILENIER, &YIHE
NEAER, BEIER. FBELREIFRA, XTIESTR[ERER
o XL Btk —PEENERIRA, KA ERHAZRE L
Fto

&E, MEMFERASHITHIEN Al AR, HEXMREIEZEDIX
B R,



I

EAHN 5 XE, ChatGPT FiW517 100 HEF ., XEHENRSER TR
TIEEEMITI., REATFTAIEEXALERME OpenAl API 7£ 3 HFHIF
Bift4E, {BFE& ChatGPT UL, BZRIARERAI X F. ChatGPT FIFR
HERTXFEEERBNEKRE . ACE, FAARHEACEER
IRE], BEHRELCREIVE A F ] K,

ZEFR, BAESVETENG T KENHY , BER&IT, XK
EREBRMNRFVEER. OpenAl API REMHENENPRAEEMEZATE
RER 2R "M AR T EMEEN A RBR S 2. TAIRBEBARBHIRE
BWATEEMIR, AAARRFFNRB/ITAE, MeEUSERNKRATINE
FRER RYER A RYINRE,

IAXBENYNARR EBANA, FENER—B. —HET

ABEERFEIBZENEFEIMER, G- WHTRIE SR EET
2, 1 lES B FRANRME, FBENIRNEE EIEARIIAIER GPT-4
M ChatGPT A RN ARERF. AFBM. 1FAMAERT ATEER, FIXU
BIBZENATESFEEINEEN. L. BERAMER OpenAl kS5,

KPESTIULFIE ASEIREPTANAR, BFRIMMENTESEMAY
Python FiR, BT BEMIAVEERE. RAMBIZETIES, HiTEIBIREHI]
—i#23EZR GPT-4 ] ChatGPT #1{EIHT AN E A Tho

HERREITE

AR TR

EL
ERHABRERBNAS



E@wmFR (constant width)

KiEFRE, UREXHERANETS. K. ZiEE. SRR,
METE. BN XREFF.

MEZE=FE (constant width bold)
RTAMIZBEBPRANGSHEMN AR,
ZL%m&HEA (constant width italic)

RN ZH B PR AREERE £ N XA EREBIRIIX A,
ﬁ ZENFRT TR EGE .

S ZERRT—AREIC.

TN ZEIRR TR EE R E TR,

ERRERA

] LAM https://github.com/malywut/gpt_examples FE#M AR (AR A,
HIF) %

2 ATLGES A BERR AR EBIIE M2 | ituring.cn/book/3344, —4R&ETE

ABRERIRTTAITER, —MR, (RAILIEAPRENABERAIA®E
RBVAEFF B, BRIEMREER TIRER—RB2 MRS, SUEMEXFRIATIR
SRl tbal, BABHLIAERBRE—MEFMEIEREITA, HE
573 % OReilly B BHRACENERRFA ; 5| BABRIRERAEIE
HRBLIERFIFE], HBPARENAEBERI~RXEFNERRE
WAl


https://github.com/malywut/gpt_examples
http://ituring.cn/book/3344

A MRABEZEHFEFIERIFES | BABRAESIIN LS AR 51B%H

— R BIEFH. FE&. HAR®EH ISBN, Lbill“Developing Apps with GPT-4
and ChatGPT by Olivier Caelen and Marie-Alice Blete (O'Reilly). Copyright

2023 Olivier Caelen and Marie-Alice Blete, 978-1-098-15248-2",

SNSRIRIAN B S AR RAINAEER 7 _ ExNFRIRSERE, MOlfRdEd
permissions@oreilly.com S5 JB R

O'Reilly EZ&FESIFB (O'Reilly Online Learning)

OREILLY"

40 ZEEK, OReilly Media A FREKAM B FHIRA SN,
KEBIARZ R B BUF R

BB BT RMEFELARNEANES, MITEIEB. XEMIIIB
TEEFIFanZMMREIAMEZN, OReilly E&F S FaiLIREEBIRTE
HRIMHEFIRIZE. RANFEIRE. KEXRIZFIR, UKk OReilly Al
200 ZREMERERENAENAZTRIIRR. BESER, 1HNIE

https://www.oreilly.como

BCRERAT]
TFHEX A TN A ) A& 46 H Akt
EE -

O'Reilly Media, Inc.

1005 Gravenstein Highway North

Sebastopol, CA 95472


mailto:permissions@oreilly.com
https://www.oreilly.com/
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IERHERXEEMRE A 2 SRHEAE C FE 807 2 (100035)
BRI AZN (tR) BRERFE

1&1518] https://oreil.ly/devAppsGPT, ZEHE X EIR 3,

SR P hRENIRIER) ituring.cn/book/3344 BEEFIRR wmEE

XN FABR P B AR, 154 XEBFHBHE] errata@oreilly.com.cno
BT HEZ OReilly BIHFMFZIIRIZFER, BIHRIATMLE |

https://www.oreilly.como

FA'J1E LinkedIn BY#3EA0F © https:/linkedin.com/company/oreilly-mediao
18 X EBAIEY Twitter BHZ © https:/twitter.com/oreillymedia

4189 YouTube fRSIMIIEANT © https://youtube.com/oreillymediao

B

HWARBRERRNWATERIEAE—ARPERITS AT, FH(1E
RN HRY O'Reilly FIPALG FRIZFF. BINAFERITL, 532 Corbin
Collins. Nicole Butterfield, Clare Laylock. Suzanne Huston # Audrey
DOYleo

APEFRTZUMTHEBRANEE, MICEAENERMYE T ERIKR

5o FEE X Tom Taulli. Lucas Soares 1 Leonie Monigattio

FEE BUSIFERA17E Worldline FIEZE 73 E X ChatGPT 1 OpenAl BRSZHYLFE,
WRREHRM 1B 5K TELIERITIC, 455/ Liyun He Guelton. Guillaume
Coter. Luxin Zhang # Patrik De Boe, [G]4#¥/2%i§f Worldline #Y Developer
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Advocate FIPAM—FFIEFLLE F RIS 1FFAER, 457! 2%15t Jean-Francois James

#0 Fanilo Andrianasoloe

o, RARMRAZERRIEFER ChatGPT HAlE]Fr4s F B/ OANE
fR, IERINANLE, BelllF RefE ALt BRYBY B E R A F,

B

AL 2489, BRI EA BRI AREF .




F£1E 8 GPT4 ]l ChatGPT

RRXHFE—MER | EXNMERE, (ROILUGIMAARIIX—F Rt 5t
BHRE, IBE2ERMIERE ? (Rel oS H A AN BERF ? XIE2
OpenAl BHMEMHR, T@TH GPT HERLHEEIBE 5 ALEIHENRE
$o EAANIERE (artificial intelligence, Al) SUSBIRETAE, GPT-4
Hith GPT IRBRE T REHKIEIEMAIARIESEER ! (large language

model, LLM) , T{TEEBLUIEE S ERMEIRBIF 4R A SRR,

LRIESEE R REE, EABP, HENEBER. WET

XEE AT BRI S NRBEENIESEF. £5 7 OpenAl HIRE, F&EA
RIMEAUF B ERES R (natural language processing, NLP) FARA!
ZNARER, FEU—MEZRIETETRL/NGFS NIRRT TNE
Ko MNEIFENNMEFT KIVBIFFIE R P ZIFRS, JERSITZEINS
S NAREIMECHFE TR, GPT-4 M ChatGPT 3JH T —&I', LA
EN— 1 Tomal e e R,

GPT-4 1 ChatGPT RRRZ T4 ? AERBEIRERARITXE Al AR
Bitiv ECIRAN X SBAFIE, B T AX R BRI EAAIR, R AMET—H
LALLM IXEhBI N T2 AFT T R SRy R it

1.1 LLM iR

KTNLEEE GPT-4 1 ChatGPT & BAENEMIRIR, FINEEEHERE
EIEFIESIEEL, NLP K. Transformer Z2fIB91ER, UM GPT {&HIdhHY
Pric LA FUNIE FE

1.1.1 EREIESEEA NLP NER

9 LLM, GPT-4 ¥ ChatGPT & NLP Sl P REFAVIERISEE ) NLP 2#1
SBFIMATEREMN—DFT. ERAMS GPT-4 f ChatGPT ZFi, B



WET R NLP RHEAM X s

AlEREINEX, BER—TEXHZHPERAHIR, BAIR—EHE
MRS, CEEBRITEEFTEARERFTETUIES. REXTEX,
WEHRAEAURITAN AIEE, SN ARREFFIARIOETINE TR
BRSSP ARV E TN RS, NRELE, EXERAF, &
WU FEEE feF eSS X £55,

MEEE>S) (machine learning, ML) & Al —PNF&E, £ ML F, EITR
HEIERELI Al RFRERRENN, Mk, HITHXEFLAREE, 2%
BEEREERFIECES], BME 20 t#42 50 FRFARHFTT ML FHZFELEE,
MNMTERKERZFE PR L 7152 ML Bi&

Xt ML EEA, REZES (deep learning, DL) BEBR5|RET 2%
Ao DL @ ML I—1"71%, B FFRAREMELRNE L, XEBEWMIN
AATRPEMLE (artificial neural network) » ENTRIAMIBEAZHIEIE, H
HEEBIRA. EEIR5IR% NLP FES ERIMHEHE,

GPT-4 #1 ChatGPT EF—HM4FE ML MLEZEAT, Bl Transformer.
Transformer FHRFEN—1F, © X FAFHEENFARE S, LIEMRE E
TYHFEERNLEZS, ko, BRI FHREIEIRFEM _ETX
BE, XfF Transformer FIBS &R, MARBENXAENFETEZFIEER
o B 1-1 BRTUERBZIEIR X Ro



AIEEE (AN
ERIREFEITENRBARITANEAR

MgEF> (ML)
T BBt RAZ IR F )RV AEE 7

REFS (D)
5P N TR AR M B o

BRIV HVEES
" Transformer

GPT-4#I1ChatGPT

AT Uit

Y

1-1 : M AI Bl Transformer IERERARES

NLP 2 Al —1DF4E, T3 TETEVIEBAE. BENENARE
5o WA NLP BAAREET ML §7&, NLP BRI EANEB LIRS
RBE XX, XTBIRSRIESIES, ST,

NS

A RIIAINE XRISER, XIS SFEBRD LR 3K,
tean, RRBERBRARTBERNERSHNEL. BFEFIIEE



ERPERN—1BIF, HAEFERE R LRYISE D AR “$1 3 HB
(R sHEp A “hIR ER o

EpENES

FXAN—MIEE BhEiERS —MIBES, 5EE, XEESZSTUE
BB —MEFIKITESIERS —MIEFIKITES, LM Python
EMIRRL C++o

G IR

RIELERIX ARSI, hal, FLFARM A MubRILAER NLP 2
BOEX FrrmiE LR ; BRI UGER NLP RERIEFE X FFh
2 3l ] 17

NXALER
RIELERMANXA (FRATRRIE %) EpiE S B8 X 9% R,

23+F prompt —i8], AKPBFHA—RARTIAXMNFE, UFELRER, R, prompt BERIUE—
NE, AU —1EHZ1NMFo XIF prompt engineering, AFRA4RRIIE X MNMFLE —IF
=53

g0RIFrIE, LLM BilBEEMXAEMESHN—3E ML 28, LLM FEi+8E4]
BEMBAME, BREMEMARES, NMMIESANRERE, H7HEX—

=, LLM S0 REXAKIEFE FXLEHEHITIIIEG, NMESIGDFH
ZiR BRI X R XNFEISREAUFEAZIMKIER, SE4EET

£l Reddit. T LERAF, EEBEMNAE, ELATRMANXETNERLT,

XPNESSIEFERF LLM BeBFUNGRE I ee HIMAE 481, MMER
AXAEEXHEIN, F 2023 FEHHN—LMRESREIEER A, HE
BREAENALE#HITTIIE, R UEBERITAZEH NLP £53,

I ASZE. BohEliFE. nEREE, GPT-4 #l ChatGPT B@TEXAERE

S ERMHBE LLM,



LLM & BAILUEMBI/LE/, BiaTRSMNESHEE, 2 n-gram RE,
n-gram &2 183 55 A ESIRARYE R E AV FUN O F PRy T —ME, EHF
HZRBEVGFX AP EEIENIEH NIRRT BAXMTT AR
HTYRENEF R, B2 n-gram REFER F TXAEEFENFESGH,
EAEBERTERNERIXA,

AT RS n-gram IRBHIMEE, AIBIATBERENFEIEE, SIEEHMH
£2M4E (recurrent neural network, RNN) FIH<4GHAICIZ (long short-term

memory, LSTM) %48, & n-gram #REIHELL, XLEBERIGEBFSIBKNF
5], HEgEBEFMDT LT, BEfEEREHIETIIRERTAR
*., REML, FEKN—EBNEE, XLERRFERENE, HtER
hENFFEES PR ZEA.

1.1.2 IBf# Transformer Z2MREHE LLM FER

Transformer ZEAIHJRERZ 7 NLP $s, XEFERK N EEEBBEIE R
AURY NLP 22 (40 RNN) FERN—PXEAA | EXELERKXXEAFESIFHIC
FH ETX, 8815, RNN EZRAEBERKNARYNEZSIEETX (15
ERABENREMERIA)”) , Transformer M| E &SR IREL E
TXHIBES T,

X EBIROIIERERING, XN EBEmX BRG], E5
AEEXARFFHAEIRMARERE, MeEEESHENTEFRXF
REXIE. XRABRDMNEBERNEET IENINHIBFHE N ZMER,

TA1EE HIME LLM F, Transformer 2283 2R 7 R X EFE IR E
AR NIRIR,

R EBRTETFREBERANANREER S SiaH AR T—1E8
BEXE. EME—FRICT, BREWMAXEFIEHIEE, FEREERM
MT—MAFFFENEXESR, FANZBRAEZNAT,.

AT HAX—, UEEMNA—TEENOFEIRES A, RIgHANXE
BXE—RIBA)F : Alice enjoyed the sunny weather in Brussels (Alice 1R



EXMEERMANPIENEKXS) . MRBMESEEAIE, BLREHNXAN
1% . Alice a profité du temps ensoleillé a Bruxelles, TEX/MFFH, 1LFA]
AT ERMEIB R ensoleillé, EXMNMEAF sunny, FFXNFLNE
%, KX ABTFEREE X FRIBETH sunny ] weather, FEAENEE
ensoleillé M X, W X FXFNEIE, KX FENERGHTFREENTF
HX—ER D £ ERBVERRER, & 1-2 Fim.

--------------

B ERAVHIRER,
BARE X R,
MARFEE A&

[Alice] [enjoyed] [the] [sunny] [weather] [ in ] [Brussels]

12 REBENERERBE X FTRANXE (RFTF) PHXRES,
LA GEEAF) PRT— 1R

BEE NG IER A S X FHBAXEN ARG D, EEE| NLP
2, BAESNNGIEREES TG FRNEMEELETEMRNER
M, XESREEBEFMEEREENXR, FRERAXEKHNZ
MEAMIEERTELR

FKE—NEERFFF. ZERUTRTF ¢ Alice received praise from her
colleagues (Alice RE|EENEH) . RIIEEILE IR her XM RIFHE
B, BARNNSISAFRNESDRADEAENINE, BHEXTLT
XH5 her HXBIRE, EAAFFR, BESHVHEHISEXE Alice M
colleagues XM EidA, MFIFMER, BESINGIEENIREREX LRI
EFBLR. EAMT, eI —HFEERE Alice's colleagues, HAME] 1-
3 Fimo



BFEERANAN 77Ty 0T o e e
i, i, BHR : I

B PIREH I T -.T.- __T__ T T
B EE I
|colleagues|

PP
-—— -
- -
- - -

[Allce] [recelved] [pralse] [from] her

her | colleagues

L [received] [praise} [from] | J
L 1

5535%?7;;@55””@” B9 [Alice] [received] [praise] [from] [her] [colleagues]

1-3 : BEABOWGIEEFTBER Alice's colleagues 1A I

5 RNN A[E, Transformer Z2MEH ZTFHITILHRE . XEKE
Transformer Z2HgA] AF]ES MBI A AN ZNERSY, MTTAIRF IR, X
R LIR &It EEEMIIGEE, FARENRREES I UFHITIE,
MENFFa—F BTN BT Transformer ZRMBVIRE AR EEZBIFHITANIE
BE NS BERAIRETT (graphics processing unit, GPU) BIZRMTEEE, &
ELTRTRNLGEZSMTIERES. BFEENHTHEMEARNITEEN,
GPU FEREEE AT IEGMBEITE T Transformer ZEMIBVIREY, M4 LRIX—
HEFHIERN EREBTABBIEE LIFERE, NMAFEZLLM #ET
EL

Transformer ZRHJH3R B AFNNEHY Ashish Vaswani FF ATE 2017 /YL

S “Attention Is All You Need”H 12, &RVIBTFFIIEIFFIEVES, 0l
EMFESS . AR Transformer 22 B R N EELHM - éﬁﬂ%ﬁ*ﬂﬁ@ﬂ%ﬁ,
B4 \ﬁ@ﬁ ARSIV, miTENESELERMANXE, IRFNENERN
HIE, FERBEREXHIXAEART, HHARA (embedding) . FRISESFHX
TRARER — M, NEIRERIIEENAR, X5 HE RO EERE
T YRIBER,



4 FMIIZR Transformer (Generative Pre-trained Transformer, GPT) &
—ZEE T Transformer ZEMEVIRE, EMFBRGZEPEVEISIRE . &
GPT R, REEHRIEER, RILTIEE R FRINGIRE S RiZes—™E
IR A. tBELEWL, GPT {XAFHIAEIS2RAER B F R IAGIRER - TX
RABFRTHFUNLE R, 15T 2, BERT FHM—LRPTEAMIERE TR
IB2RE87), BERBPALSRXERE, E 1-4 BT NLP BARETHIE,

n-gram RNNAFILSTM Transformer LLM
* EFRIEAIETUT | |- SoHBE IS * BRIRGIEIRZIE)| | < GPT
—1iF * JELULER A E IR X F
* IR T AEERY * BEETEAREURESE b
BENBIR IER

1-4 : NLP FiRM n-gram B LLM BEZ
1.1.3 &R GPT BRI BIFRIZIE TN B

GPT {RBIN—EIRRIAENTA, ARER—BRXAEARIL. XTI
R AH R, 261K, 12 IEALAE The weather is nice today, so I
decided to (§SKKSIBWF, PIAFIRE) , BREHENATEER go fora
walk (FEEF) . RoJsEiER1E GPT R E B ANIEIE M A BIR N a2
HXAR, ERFERIR, XEEZ— TR,

Y GPT iREWB|— R A G, EEENEAREDHIRE (token) o X
LEFridURER. BIRN—E8D. ERIIR=RT5. thil, Eaimpvfl+F
, RBRIAERI MRS [The, wea, ther, is, nice, today,,, so, I, de, ci, ded,
tO] o

NFSMESRELEE DR, BEAPRAREMZE, GPT-4
M3 iRERIE AR A 3, IR RIRGERA GPT-3 RY531a88.

SIFE, OpenAl BIEEMIL HIRMET GPT-4 MR, —iF&EF



i BTSSR —REWENZE, WFRIEXAE, 100 MFC
RAFT 75 T EiF,

KRB T EE SN Transformer 224, LLM BERREMRIEFMCH AR E
B X B MR TRV ER(R S o Transformer Z2F{ERR B BETS = 34310
X AP X FERM LT

AT ERFNAF, LLM RIERTIEN L T Fl&RE A HIMA T—1
FFito OpenAl AR T R NKRAR GPT-4, EFXEOKR/NDFIA 8192 ME
1280 32 768 TRIE 4 S EINEIFREARE, FHRFEREIVHGIN
Transformer ZEMfE1F LLM eI L FXAERN— 1M EMERKE R, EFXT L
X, REASTBTENREMEDE— IR, AEEERERES
AR IEERRESIPRRI T— MR, ERIENAIFH, “SRXXSELH, Frd
BRE G, FT—TREFIEAEE“E

YEIE, APHRREERRMEYEN 2023 F 11 B 19 B~2023 F 12 B2 H, #EE—RE, &

SAREZE—IFMIRE, BE 2023 F 11 B T4, OpenAl B2t 6 1> GPT-4 &8, EFE gpt-4-1106-

preview. gpt-4-vision-preview. gpt-4. gpt-4-32k. gpt-4-0613. gpt-4-32k-0613, EH gpt-4-1106-
preview By E N XEOBEINE 16 385 Mride —IFEF

ETREE ISR, BUELTXEANSKKREE, FIAEREER",
ZAIFNEFRIE“E AR R iah. XN EEE—EEE, B
FER— 1 ZTENEF | “SRRKREBE, FIUBRREENT . "X IR
FiF LLM 23 MNAKEXEABIEFRTN T — 1 =B AT H I EIFIEE .
1-5 B 7 XM E 1%,



1. REIiRRIE

5 “The weather is nice today, so | decided to”

2. BRINR S RiTIC
MFl: ["The”, "wea”, "ther”, "is", "nice”, "today”, ",", “s0", "I",
"de”, "ci”, "ded", "to"]

3. A TransformerZ2 b IE4Ria

- EFITIC Z BRIR F
< RBHRTIAREE A S X

4. BF LTI T—MERE
- NETRER BIA S EREE S

E8S RS ES, “ Bl {'g0"07, "stay™0.2, "wri:0}
HEFRZRNEF
x5 “The weather is nice ‘ —— \
today, so decided to go forawalk.” 5. IRIEEL R o7 #ukiFinic
Tl "go”

1-5 | BAMTIEHE A, BNTEEERRN
1.2 GPT E&EES | M GPT-1 B] GPT4

ATIF[EIE OpenAl BY GPT HREUM GPT-1 F| GPT-4 BYEZHFE
1.2.1 GPT-1

2018 T, FLTE Transformer ZEME—F /5, OpenAl KR T —F&H
79“Improving Language Understanding by Generative Pre-Training”Hi83, {E
H=Z Alec Radford F Ao XRIEXNAT GPT, HHKIFA GPT-1o

£ GPT-1 Bz, MESMEE NLP EMENER S LT ABE S
So XMPIRAERRENFIIRCEIRE. UIFRDIHES A, BIF
RNAENXARITNE, HHBRERRIERHRN. —MERH
RESBWERT N FEIRICHIXATRAIRMZRE R ERE, 7AT, X



FEAAEMCRIFNRERE. X—FKRRG T BEFIIRMEE, BN
BENXERNEIES, HEEAREREASR,

X P, GPT-1 WEBIRL T —M#FMF g 2, EF5|IAT THERITH
TR, XTINETBEAFTERICHIE. Bk, tiTIZREE TN
T—"MRid. BHFRET AIUFHITIER Transformer 224, FHlGT B EE
REHIE L#HITHN, FFINZLK, GPT-1 WEFHE T BookCorpus FEE,
BZHIRETZ LY 11 000 AR HAIMREFAIX A, BookCorpus Fx#JH Yukun
Zhu F ATE 2015 FERYIE X “Aligning Books and Movies: Towards Story-like
Visual Explanations by Watching Movies and Reading Books”H45 tH, FHi@id
ZIEZKRFENMTUE M, AT, RBHIREENEXRANS ERELFIA
A,

MTE, GPT-1 EEMEANNANEESZHEENH . EELREFIM
ER, 1ZAREIES] BookCorpus BUEEH TN AR F—E, A, GPT-
1 BMRE, ETAEALIHIRANER THRITE RMES. Eitb, AW
BEEARS T REFITRE, HREE—/ N2 FIARcRvEEE_ L 1T
B, NMERASENBIRES. i, EERDITFDEREST, AIES
BE—/NBRFEIRCHIX AT EEFNGIRE, MUEEKE R ERAE
WE, XTIRREREEVRITOIZMERISNSEISEMENR, NME
s N EARRIESS

REMZREITR, B GPT-1 T NALPVEFsticNEEBHITHIARG, 8
B HEMISER 2N NLP £55, GPT-1 R EiE— 1 #3es (5REA
Transformer ZRAHBVARRDEZR LD , EF 1.17 12788 EAE GPT &
B, ENFERANREHEHT TER, G4 GPT REERE KHBIESEM
FZHEBH, FFFIB T Transformer ZEMIHYE 1,
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1T, 100 TMRIEARLYIMEEF 75 TRIBEIE, X OpenAl IREHIEKEIBIE
FRrERNINCEERENN, BUEEEW, AR API WEABURAFRAXA
i XANKE, §XxEEMZEHRAGICHENREFICHENES
HHER, B2 2.5 TH 2.6 T3,

& 2-1 2457 OpenAl API F9EARHELR,

B ]ﬂ{ ]ﬂ{ KaH 2 ]

2-1 : OpenAl API BYEFRELR
TREAEIZE, LEITEARHER AT,

2.2 OpenAl API {ZHtHYA] IR

iE1Z OpenAl API, fREJLAEA OpenAl AAERHZ MER!, XEAERAED
APL ENRRSfER (BIERMN HTTP ERASHRME) , XEKE
OpenAl fEiZi2AR S5 85 Lis1TIRE, AARARRFRHELZXERIFKEIA,

SMMREEE B CRINEEMEN . ATIR MR OpenAl ETH API {2{HAY
LLM, FEIENE, XEREZLTER, WT EIRIEE CHFENRERE



SREN A, ERENEXFE, fRAILLET OpenAl API fEFFESIE L
ORI E PRy — AR R,

—LEES|IHAY OpenAl 1RE! (83E GPT-2 iRE!) HAZEEZEM, R
B A E#E M Hugging Face B GitHub T & GPT-2 ##!, {BF;E@1T API
FERE,

AT OpenAl IRIERVIFZIRB ZAUER, HIEABRMELS HTERIIR,
BT RRMIIRETGIR, EEE OpenAl NTELN I, AEREANBUT
NN RAEERIRE,

InstructGPT

X MRS EF 2 BRI EESS, text-ada-001 REIHEE
RIBERENX A EES, BEWHRE GPT-3 RINFPRERIR. MEREER
HUHREY, text-babbage-001 #2EYH text-curie-001 1REVFEER A —LE, (BHE
AT, text-davinci-003 ‘REI A A HEBMPITARE XN XRM2ES, BEHRZE
GPT-3 R *F B 5,

28 2023 £ 11 A TEREE, InstructGPT RIFE 2024 & 1 B 4 BHE—F RN R gpt-3.5-
turbo-instruct {28, —IFEF

ChatGPT

ChatGPT BEGRVIRELZ gpt-3.5-turbo. {EA—THIRIRE!, BERILUR—
RIHEERBA, FHEMRMENEERENEH. |5X gpt-3.5-turbo BIHIK
MASEHITZHRXIE, BB REMENERES, EERES
B, gpt-3.5-turbo BYMEEES text-davinci-003 2, HF gpt-3.5-turbo FYHTH&
A text-davinci-003 BN+ — 3, MERBEBMEEES, RILEINEIAER
ERHFITELRES. gpt-3.5-turbo IREEY_EFXE KRN 4000 MR
18, XEHREECRIEKL 4000 TMRIZEAMEA. OpenAl BT S—
M™MEEY, %47 gpt-3.5-turbo-16ke EEB SHRER gpt-3.5-turbo R ELAEEIRY
Ihee, BEETFTXEAOAXRNEEEN 4 5



3EZE 2023 4 11 AT 4E, SHARAN text-davinci-003 NEEETMTIE 0.0200 #ETT, gpt-3.5-
turbo-0613 MR BETF NEAITIZ 0.0030 E7T + BF /N EHEAFIE 0.0040 E 7T, FEE

GPT-4

XIS HLE OpenAl RFMIRANER, BHFE ZHXANE GRS
BESERE E#HITTIIZG, RtEHEBFSdis. GPT-4 sEB EMtETE E
FHNBERBEEESHEET, eaATUXESNERES, HEBHE
LSRR, OpenAl I T GPT-4 A 4 : gpt-4 B ETFXEOAN
79 8192 MRig, gpt-4-32k BY EFXE O KA 32 768 TMRig. 32 768
FRIBKRLAMEETF 24 576 D RIBRIE, BEIAL 40 TIRY E T3,

A= 2023 £ 11 B4, OpenAl BiZ1H 6 1> GPT-4 18!, GFE gpt-4-1106-preview. gpt-4-vision-
preview. gpt-4. gpt-4-32k. gpt-4-0613. gpt-4-32k-0613, FEE

ToieE GPT-3.5 Turbo IX @ GPT-4, ERTEIFLELEHT. =HiIRH gpt-3.5-turbo.

gpt-3.5-turbo-16k. gpt-4 F gpt-4-32k B, F{ R XLEAER AR FTARA
5

(0]

SEE 2023 £ 11 BT, XHIRBMIREIRABEHE gpt-3.5-turbo-1106.  gpt-3.5-turbo-0613.
gpt-4-1106-preview. gpt-4-32k-0613, FEE

HAEAGBEBRE LLM IRAEERIFNIREMEMeI W%, UETENARER
FERE. WTFHAAGRERNR, NRERNRAT—RERETL, H
BitEREREAL HEATEREE, BBAXFNIREERKERER
M, Altk, OpenAl R 7 XERRFHSREBRAE, TRINEELRBZ
B, EdRBRFRIERSIREBMRA 2 5ZE gpt-3.5-turbo-0613. gpt-3.5-turbo-
16k-0613. gpt-4-0613 F gpt-4-32k-0613,

IFAN%E 1 EFh, OpenAl ZIfEA InstructGPT RIMAZRIBH GPT-3
RA, XLRBIHPATE API AL davinciy curie. babbage #[ ada BV #1iE
H, EFXERBOgEaHZTF IR, EIRMETIRSHNEE, BINENE
FEANEZIE, 7AMm, AFXEREZNEN/ AU I RESEHT



HORARRE, R TI MR, BEAPREXhREMRZES, OpenAl EE
ST 2024 F12(H GPT-3.5 Turbo 1 GPT-4 FIFIATHEE, ©

SE = 2023 &£ 11 B TF4A), GPT-3.5 WiEIHEER LT, GPT-4 HIATHAER]@id B iEARFEFF i
—FEF

S 1 ENEH SFT IRBIELET SFT MERGIRT, ZIREEREEA
i¥ RLHF PAYE&, tBRILLGEIT API LA davinci-instruct-beta B #MEH,

2.3 1E OpenAl Playground F{EF GPT 1&RE!

OpenAl Playground —" 1&F Web 9F 5. {RR]AEREEZENIK
OpenAl IREMESIRE, MIEMEE RIS, T£ OpenAl Playground £, {R
A URERRIE, mEFEE, HEMEERAE AT, ZNiX OpenAl
RENEM LLM ES5EES LRI, OpenAl Playground @48{EHYIE

o
LU 24i7) OpenAl Playground Y5 &,

01.3717] OpenAl F 1T, FAFHMKKE D Developers — Overviewo

02. iNRRELWE— TP EXRER, BRETREGLAH Login,
RiX%E OpenAl K, ABALIREELIEMNF FEEER Playground
OpenAl N AER D IhEE. 1FEE, HTF Playground 1 API 2 EZERY,
AR EMK P By E BRI Z A5

03. EFfE, (FFEMIIRIINERERIINA Playground BYiEHE, BE1XHE
®, RNiZ2FTE 2-2 FimBIRS,

S ChatGPT Plus &IN5 {F A API 8 Playground T*. WR{FE
ChatGPT Plus FBF, BRAMEEXMERAFRERER API
Playgroundo



@ Overview Documentation API reference Examples Playground
Plavgl’ound Load a preset... v Save
As Descartes said, I think therefore T am. ¢

o) 12

b

5

() Help

View code Share

Moaea

= Complete

Model

text-davinci-003

Temperature
———)
Maximum length

O

Stop sequences
Enter sequence and press Tab

TopP

L'

07

Frequency penalty
O

Presence penalty

O

Best of
O

Inject start text
Inject restart text
Show probabilities

Off

2-2 : OpenAl Playground 4P 1E FTHFE’

’OpenAl Playground 7£ 2023 ££ 11 B 7 H#J OpenAl BEREA A E A EEEHIA. BRFHRAMNR

H5E 2-2 PNREFEER, BURFRENE, FEE

SRETHNEBRZALATRABR. BETHEGE, B Submit MU E

i, EE 2-2 FinBInRflR, FHi14EH B “As Descartes said, I think
B , SAFEET Submit 3 2H, ERH

therefore” (IERIE-F)LFTI,
am” (F1E) #E27T XK,




o

N R EE Submit 3RHARY, OpenAl BB EER, AE
HESRHEEXBZANESER. MAMNMS, AL 0.0002 5%

JTo

FEMESBNEMEIFZET. B IMNERBF . £ Submit FHEMBYZ
HeEERE (EBPAREA A) , BTHIREEEMIXER, EXFH, ©
FHBR T am”s FETREBEFHERNLE (EEPIREA B) , BTFEFHEM
WIRIBEREIX A, BiEaERE®E (FERIFEHN C) , ERGHIE
30 RAWFREE K, 1FER, —BEHARERE, R TRIREE
AR BRI,

AMpyEmEmRie 5 T EMPmEREE X NEMSE, Dl L SR
Hpy—Eikl, EX SN BEMED, AMRE—TRAIRZER
P& (EBHFIFIEA D) . ERHNEEAP L, ATANRIENX
(BUAED) | #hEHgREE,

Eﬂ AR RERIEBATIC R BRI, AJRERTE 2024 F 1
R,

SNRIFA7R, ESHREYTE Playground RUANEIRT T E N2 B RY%RIA.

& 2-3 BT EEXIE T Playground BRBl. REAENERRFAER
(ZEIRIREN E) » EXE, RAIMERIXASRNTNAR. thil, =
Bl 2-3 1, FAMEZRERA—TENRENERYF. HIMEERERIKIL
#, AadEENEE, RIFILERXESHRERRNMNERRERETF
R,

INRBYREE RGIHE, (REJL 8T Add message (FEEIFRFRIZAF) ,
NHEE, AFEE Submit 35 (EEPIRIEN G) » ErIUEANE XIE
Bl (ZEHtRIEA H) , XBEA GPT-4. 1515, HIEFMBERAEEREER
o FERAT A, tbtl, RA GPT-4 #1 GPT-3.5 Turbo ZEWIRIER, FRIA &,



8= 2023 4 11 A 4], OpenAl Playground BIXAR T\ ] FRIIREY GHE gpt-3.5-turbo.  gpt-3.5-turbo-

0301. gpt-3.5-turbo-0613. gpt-3.5-turbo-1106. gpt-3.5-turbo-16k. gpt-3.5-turbo-16k-0613, FE
pa
Playground Load a preset... v Save View code Share
B Mode
SYSTEM
UEER Hello @ Chat Beta v
You are a helpful assistant
that likes cats. In each of Model m
your answers, you have to ASSISTANT Hello! Let's talk about cats and how I ”
speak about cats. Give short can assist you. Meow! i
answers of maximum 20 Tariigiarstii 0.7
words.
——) )
USER I have adog and I love my dog! So I ¥
don't need to talk about cats. Thank Maximum length 85
you, O
TopP 1
ASSISTANT That's great! Cats and dogs can be O
wonderful friends too. Enjoy your time Frequency penalty 0
with your dog! Meow! e
Presence penalty 0
® Addmessage O
% 0} P Give us feedback

2-3 : OpenAlI Playground BIXIER TR E

Playground ‘R 7 4miEiRT. WIE 2-4 PR, EXMERT, (RgH—LE
XA (FEHtRcA D MiES (EESRSA)) , REFRERERX
Ko B 2-4 FRRRIBIFH, Fflad T —BREdh—"FREEFEEMRITH
XA, FEE, BlNFERREFXAFHEARBIA—UFRNILZ L, A
UEER, £R (FEPIFCAH K) FEET.



Playground mLoad a preset... v Save Viey
Input n “ « Useasinput Mode
= Edi

A young man is going on a trip. Before leaving, he said An old woman is going on a trip. Before leaving, she
goodbye to his friends and packed his suitcase. said goodbye to her friends and packed her suitcase.

Instructions Temperature m 0.7

Change the main character to an old woman

a3 -

2-4 . OpenAl Playground 43B1E\ TR E

7% Playground REMVAM. W FHHIXRTHHRERE THGIR (EEH
REA L) o EAPRELERIN, XZIMER LLM B, & THTIRF
A ARVRE R FRMARIRTIN. ERETHYIRTANRESE, HIIhaE
(EEHPFEA M) , EEXERENITH. BIFIELFATEXLES
Ho TMFEMHEAERENTERIEN, BRITSHERXENAEI S,

FEIEA —TMBFOLIMB TAYIR (EEPIRSA N) 4 MR,
£E 2-2 1, FAER LLM Reb2aF, E2RIdERAEERRTIE, K
(MBRILUHERFITIREVES. E 2-5 B RT7TIREFTUITHE WES.



Grammatical Standard English N v]

N

EXAMPLES

Grammatical Standard English

Summarize for a 2nd grader

Text to command

Q&A

English to other languages
Parse unstructured data
Classification

Natural language to Python

Explain code v

2-5  BEIAI BT R MESS

ROES, FUSDIAMYENX TR, EEXT REAMBY—LLRD, 20R
773 “Grammatical Standard English” (EEtMERNRIE) , BARMEES
OFERIE 2-6 PRI R IE,



Playground Grammatical Standard English X v

Correct this to standard English:

She no went to the market.

2-6 . FI&W Grammatical Standard English B384

AR BT Submit 35, ABAIRIFEEILATLER ¢ “She did not go to the
market” (MUZBEMT) . BANUMNTHSIRFIIRTIEAAF, EER
MIZERENIUEEE SRR, OpenAl AARREBMESZRME T REHNR
53R, ¥ OpenAl WihHY Examples B1HE,

£E 2-4 FH“Load a preset” FHI%FRZ1HHIE Save 178 (FEEIPFFRIEN
0) » BR—T, MMEEANESEXTENENRTIE, EFETRELHE
S8, HEBZLELUSTE Playground 338 & AE(], Save RN INEEEIE
Playground B HBIRESFREA—TTULKE. (REIAATISRESnsaFH w0
BER. —BIRE, REFULIRSIT HITE “Load a preset” FHIFIFR
.

Save IZFHGMBIZE View code &5 (FEEIFHIRIEA P) - BERMUTE
Playground FEZS T ABEMAR, REILIEK Python. Node.js 8K
cURL X158, LUETE Linux ZLinRERES OpenAl IZF2ARSGZ 2K E. (IR
Python fXA545 #2777 18“As Descartes said, I think therefore”, ARAFATFHE
BIUTER

import openai
openai.api_key = os.getenv("OPENAI_API_KEY")
response = openai.Completion.create(
model="text-davinci-003",
prompt="As Descartes said, I think therefore",
temperature=0.7,
max_tokens=3,
top_p=1,
frequency_penalty=0,




presence_penalty=0,

)

BAEARNIZ T 7 90fRITE R A YRS RYIB L N R Playground SN OpenAl
FNIESRE, | TFR, iILFANTICUNEIREFEIE OpenAl ARSSHY API &
Ho

2.4 FR{EA OpenAl Python BE

APESINAWNEE—"T/)NE Python FIARER API %R, FHERUOMESE
F3 OpenAI API #1788 —KMat,

OpenAl ¥ GPT-4 #1 ChatGPT fEAARSZIEH. XEMRERF T EEZIHRIE
R, UL AEBCHIRSE S ETITXERE, OpenAl fASiEEFEIT
Hig8, OEHPIEA OpenAl IKFF1 API %40, FLRJLAERAXLERE,

FERITU TS B, BHRFRIREER OpenAl IKF,
2.4.1 OpenAl AiRI#EE API FH
OpenAl ZR{RATUAE APl BT eeERERS. LWEIFER TR .

o TWFIRIAR API HERIF ;
o EIHMRH AP HEEIRHMF, XBE, AT+

{RTHRE L EIAF BEEN ARE IR OpenAl ARSS,

EIRENE A, 1E1A1E) OpenAl W EDIH. BEEEALANKF%, ARG
R “View APl keys” (BF API &3H) , WE 2-7 Firko



4 Upgrade (?) Help o Personal
I

Personal

Manage account
View API keys

Invite team

Help
Pricing
Terms & policies

Log out

2-7 . £ OpenAl ERRFEEE API FH

HA APl ZBEATIEG, 1B TE“Create new secret key” (BIEFTEIA) FH & Hl
50, ZBIARIU sk- FFL—KEFRT



M ERERERS, ENCEESRUOKAELE, NETHEE
%, FEEASHANBE.

—BIRETEH, REFFESHAMMREEE, XF—X, FRINAREFM
EEBERNERNEREANBRNER TERE. UWTRBEFINER,

¥ F Linux 8% macOS

# IGBEHAIRIENIFIELEE OPENAI_API_KEY
export OPENAI_API_KEY=sk-(...)

# MEEDRETIMRESE

echo $OPENAI_API_KEY

%+ Windows -

# IRBEHIIRIEMNIFIETE OPENAI_API_KEY
set OPENAI_API_KEY=sk-(...)

# KERTRETHIEDTS

echo %0PENAI_API_KEY%

M ERBREFZE—IMRETE, FERAIME— shell RIEEIHE
#HIZRI . Linux AP AT AEREX RS AINE] bashre XXHH, X
FFRFERTER shell RIERIARNIZMRT S, HA, B7NEEHXRR A H
R ECENRBREIXERRTT.

E1E Windows 11 FKARIMESIFRLTE, BRITE T Windows T R
B, LUTHEITEN, FIEQF, A sysdm.cpl AFTF“RARE " E
Ko BHEBERIETF, EERTMMRETERH,. FEMHNEOFR, fRa]
BAEF OpenAl ZEHRIN— T HTRIIME T 2,

i OpenAl 127 X F APl BAZEMFADIHE, 1FIMEMLL E
BY“Best Practices for API Key Safety”s

WMIERELE TEEE, A OpenAl API 8B 55— Hello World 7~
EF T



2.4.2 Hello World T:HEF

ATIERIN{AEER OpenAl Python FEFIBRE I, FHATMEHEAY Hello
World RBIFZREFFIE, LLT B2 OpenAl f0{E e #ARSS

A pip %% Python FE :

pip install openai °

b A XI TS &R E OpenAl &#THREY Python FE (1.6.1) , X5 &K
BEERBIRRA (0.28.1) BEEARE, NRBLZEARBE(ERBIARE,

BEEAME : pip install openai==0.28.1 ; BRENIFXE

%, RAXMNITHTLER, BITELBELRRIHEHXHEH, A
EZ3F

& R, 7E Python Ai/(A] OpenAl API :

import openai

# JAMA OpenAI BY ChatCompletion ¥mm

response = openai.ChatCompletion.create(
model="gpt-3.5-turbo",
messages=[{"role": "user", "content": "Hello World!"}],

)
# REUmL

print(response["choices"][0]["message"]["content"])

RREIMN TR -

Hello there! How may I assist you today?

HRE ! /RFINIER OpenAl Python FERE T E— MR

IR IRIF A T BRI fE X N

i OpenAl Python X2 T — P an B1TRARERF. ELIRFTBIT
LIS RYAER 5 H11T 2 A1) Hello World ;RAIRERFEIR]



openal api chat_completions.create -m gpt-3.5-turbo \
-g user "Hello world"

A LGEE HTTP 153K 8 E /589 Node.js ZE5 OpenAl API #1173 H,
4, EHE—LH OpenAl HX4EFAIZERT .

RAJEBLEEE], U ERBREHZEHAEREE] OpenAl API %R, XE
K79, OpenAl Python FE= BohE 4% /9 OPENAI_API_KEY HIfIRT &,
&, {RRILUERLL RS openai BIRIEME S H A ¢

# MXHNNE API #%A
openai.api_key_path = <PATH>

{RERIAER U T AAEABRFINLE AP EA -

# NE API A
openai.api_key = os.getenv("OPENAI_API_KEY")

BITENGEEIMEE SFERABRA | FERPEET— env XHEFR, HE
.gitignore XHFHFEMERIZIZEGIPFEFR, E Python B, {RAILLETT
load_dotenv EHCRIMEFIFMELEH S A openai £ :

from dotenv import load_dotenv
load_dotenv()
import openai

TEN0EL .env XIESEAS A openai [, XIFMIBEE, AATLEIEHNE
OpenAl VI &,

BIELTHET GPT-4 M ChatGPT BEABER, #FRHE-TITILENIRY
ERAT,

2.5 {8 GPT-4 fll ChatGPT

AT IHCHNAIER GPT-4 1 ChatGPT BERIEEY, LK OpenAl Python
FEo



EBIHEEARB K, GPT-3.5 Turbo BRRETHREERZHER, HIt,
EHEARASHAFNREEE 0, UTEERTH
1052 2023 ££ 11 B T4), OpenAl B&#H T GPT-4 Turbo 1 GPT-4 Vision, HIEM ETXEOK

I\ GPT-3.5 Turbo A9 30 f&IA £, HFETEENME, EEMETERERES, BREEERG
BRIEFREEHIRE, FEE

import openai
# ¥ GPT-3.5 Turbo 3R, ifmE ChatCompletion
openai.ChatCompletion.create(
# ¥t GPT-3.5 Turbo Rii, #REF gpt-3.5-turbo
model="gpt-3.5-turbo",
# HBHIRTABINTIE

messages=[

{"role": "system", "content": "You are a helpful teacher."},
{
"role": "user",
"content": "Are there other measures than time \
complexity for an algorithm?",
3
{
"role": "assistant",
"content": "Yes, there are other measures besides time \
complexity for an algorithm, such as space complexity.",
3
{"role": "user", "content": "wWhat is it?"},

1
)

FERiEGF, FIMERTRIOBEWSE, BBEFIUNA LLM FimA
HE, [EMRPAW, WAEERRMHERX AR #HITZHIE, EE
=, API AREHE L TXHREFMEATIFER. RIZ“What is it?”[RIHYE S HI
HEZE, XREEERNEZEZNBERTFEREN . BREMIIXSIE
B, #HMEREBEEMIE, BIMFE T —HPH—FIHEX R,

GPT-3.5 Turbo 28] GPT-4 IREEH MK SEHIT 7 1L, (BXHIEET!
B3k, XA MEE B FZIHENRERAES, NRIRERRIARIEKE
BHENAK, BBAEITEAURFERERN XA 2ES,

GPT-4 ] ChatGPT &%= openai.ChatCompletion. A& ARHA
LUBE FSUERY 1D 3K7E GPT-3.5 Turbo 1 GPT-4 Z BV, MILESE



EE,
2.5.1 ChatCompletion SEsAYHIA KR

BT FAMME—T{aIfER ChatCompletion i & E create A
Eo

S create AL FAFEEB VAR OpenAl UIREL, =9, HTEHM
FAERA, BEMNNSEENRZERETRER, REJLTE OpenAl Python
R GitHub RSB EFREF,

01. EENRASH

ChatCompletion lmm&E create HFEEZNMNRASE, ERER
TRBUHERN, WK 2-1 FATo

MEUALERRGOH B e, ARRXBLIMNAFEEMBFHE

/8N\O

REHREBIRERFRIITN.

RAFEEMEIFTEAFE ChatGPT MR EHFRANREKAF. E
BRI BN BRI ER, BalfEAEDIRE,

21 PENRASK !

FERA | %
| ® it

PHEEEIA ID, BRIAAMA gpt-4. gpt-4-0613. gpt-4-32k. gpt-4-
¥ | 32k-0613. gpt-3.5-turbo. gpt-3.5-turbo-0613. gpt-3.5-turbo-16k F gpt-
model | fF | 3.5-turbo-16k-0613, RILAfEFE OpenAl FRERY S — Mm SRV AR
& | RPFE R VRS, Bl openai.Model.list()o JEER, HABFIEH
HiE’J*EﬁE%B% openai.ChatCompletion ﬁf’_é\'»

B | RANEFEERNREA, HENREHEDEM : role (AIEEMNESR
2H | system. user M assistant) # content (A ZIEHEENFERE)

messages




BFEHERERNMER | BEAFMARIRIRE E DUSENE, BEAIKREN
HT, LURMFIEITARTRA. BTFREREEMRX THEIFKREE
127, EIFEERBUEEXN TaHE E FTXHMREFRERXEER
DB,

02. FHFKENIRICHE
gnmiFmd, FIERNEKESIFCHNESHEEX. XA TAEH.

D%
EMETARCIHE,
B8]

FRcE%, MNP Al K —R K ATRERE/ L0,
RERE T

FRICBELIUNTFIREIRY LR, ARATIATE 2.7 T3 X FARICE
BRI AI B

IEANfRFR I, BRE/IVOIEFIINERKE, RGBT EEHERRK
FE SRS AMTICHVEE , FiBiE max_tokens SECRIZER5E HARIC
&,

ﬁ OpenAl I T —"14% 7 tiktoken BN, EFRAGREEBITE

NAFFFERPRARICHE. Il RIENTD AR R ZBERLLE
FAEF A,

03. AlEBH



OpenAT 1247 ELAt /LA ETRMIAA S 5 ENZE AR, KBRS
MSEFESY, ERITEMMIAEER 22

]2 —EmEBHY 2

FERATR E 3] sk
functions A | AEEAEMBIERAE, ¥ 2531

PEHRE RN 5 1

* none FEBRLPATUANTAE 5 TR A P

FERIER | {"name": "my_function"} FRNIREINADILE HERRISERK
IR | HOEIZHF

» auto RER ] UATELAARES MM B P # functions £
LATE X BB B Tk sE

function_call

%gﬂ mERN 0 ERENTAENRA, NRENFBRAIER
E% REMEERIER, REMNERZZE—E, 8 OpenAl

AMRIEAE . REEES, SREOVPENIEMERE,

cempErEe ;ﬁ’gﬁ LLM B Sl — R AR R A, RBEA LT,
e (LM S M RERIRIEORAE, SRIEHIAER 0B,
0N LM e B RE0RE, RENREANEE
o | B, BRMLSERH
g | e o
gy | EIREXNSHE, FLUAEN AL S T

n %o A, MNRFEEIRN 0, BARAFTLUSEIZNE

W s, meiEse e

mRE

RN, ZPSHFARFOELRIEAEMR, XEK

e
e égm BEHIE—RIERRBEOER, BURTE ChatGPT REH—
) | HEEMNERKE, ERMUREEF AN AR
RSN PERNBATEN. BRCRTS

max_tokens | EZAY S, BRMNBUENRHIRENGESNE, UIEHIK

X, AR, WRZBHREFIKR, BARTEIK
OpenAl 8% : 3 AM A RLRIARIC SE AR sEE I R A MY LR

fREILATE OpenAl RYS AR B EZFAER.

N2 2023 £ 11 A 4], ChatCompletion BYRTFMEEY EHE gpt-3.5-turbo. gpt-3.5-turbo-0301.
gpt-3.5-turbo-0613. gpt-3.5-turbo-1106. gpt-3.5-turbo-16k. gpt-3.5-turbo-16k-0613, FEZE




1257 2023 4F 11 B 4], ChatCompletion EESMEEL, HH functions
function_call BE#WEFHH ; FB7T tools. response_format. seed FEH, BURFH

OpenAl X170,

FEE

2.5.2 ChatCompletion HmMEHER

fRELMEAERETIREIERE, LRMNBERNAERRE ST
HIZE SR,

LA 2 Hello World B2 FBI SRR,

{

"choices": [

"finish_reason": "stop",

"index": 0,

"message": {
"content": "Hello there! How may I assist you today?",
"role": "assistant",

iy
3
1,

"created": 1681134595,

"id": "chatcmpl-73mC3tbO1IMNHGci3gyy9nAxIP2vsU",

"model": "gpt-3.5-turbo",

"object": "chat.completion",

"usage": {"completion_tokens": 10, "prompt_tokens": 11,
"total_tokens": 21},

| 2-3 FIH T £,

1382 2023 &£ 11 B F4A), ChatCompletion iHBHEEH, FIET system fingerprint

FEH. IBURFY OpenAl X5/,

FEE

3R 2-3 : EEIRYm R

FERA %
N




TR | %
# o |m 23U
A ERBSLPRAN A, BAERT, ZHARE— 1k, AlaEds
#n (WK 2-2) #ITER ZTREEUTRE.
s finish_reason (FfFER) @ [EIBELRMIERE, 7 Hello World ‘R BIFEF
3F |, finish_reason % stop, XEFEHITMERPEETZENMN, 0
croices | B | REMMERTRTHAMZ, BAFFIEZTHRT
|+ index (EAY) : M choices EAHIEFEMRAIZERS|
2 |« * message (B('J'gﬁ) . @,E—I role 1— Contentjzfunctlon callo role
HI{EIALR R assistant, content @Tﬁ*ﬁﬁ:i—tﬁ}sz$o EITBEHFEREX
$¥E’]—T—f-_r$ . response['choices'][0]['message']['content']o ﬁ?é;lm—_[ﬁ
H function_call, 1EEMW 2531
rentes | o | EPSEORSEL, 7E Hello World TSP, 3/ MITEHBAEIAN 2023 2 4
. A 10 BEH—TF% 1:49:55
=
id ¥ | OpenAl NERERR I ATRIRR
£
=
model | fF | FAARRE, XE5ENRAIRENEEMER
£
object ;} FF GPT-4 #REH GPT-3.5 182, XIFLE Y chat.completion, EAFA]
&= ERNZE ChatCompletion r§=
= RIE X EHZTEPEANTCHNER, NMAMERERER.
usage |4z |Prompt_tokens RTABEAFBIFRICE, completion_tokens FiiiH P HIFRIE
2] ﬁo ﬂ]—\'E_[JF'J\EE"éé?ﬁ@JT, total_tokens = prompt_tokens +
completion_tokens




i MEFSH N IRENKTF 1, FLIRREI prompt_tokens HY
BEARSHZT, {8 completion_tokens MIENARZT NEKH n fZ.

2.5.3 MIXXFHh 2B

OpenAl fEEEA AL H— T2 S REAASHAY ISON WR, REAL
TR RZEE, BRI ARmARRARRBEREUREATRITH
5l ol 12 55 Y

£ OpenAl APl B EREZARBHIHEHRI IR, XN IIEERIE
F AR LUERRSE XA EAIBEH RN AP ARASEIEESE, MX
APIRENVGEMCEIE, FESEANTITERCIZEDXRYIZEEAN, mMEmRE!
2 8 2RI RIRE LU E S EE eI A BB AT BV iRl &,

BEE X FEF B REA G E, K 2-4 FIH T HENRIVFHER

14
o

142 7= 2023 4 11 B F4J, functions # function call B#FEA, INMtCHWE tools
tool_choice, * FEEIIREVIFMEE, BEURFTEY OpenAl XN HE, —FEFE

] 2-4 | WENRIFLAER
PR Sl HiR
PHE W |y
name iE) EM’%

description | Z&FER B R

parameters | Y8R




KE—MHIF. BRgFENBE—TEERETmiB X EERNEHEE, 1A
LUE X — PN ERECRAIT N XN R R

# TEIEE
def find_product(sql_query):
# HITEI
results = [
{"name": "pen", "color": "blue", "price": 1.99},
{"name": "pen", "color": "red", "price": 1.78},

]

return results

B RENXEHBIAE -

# BEENX
functions = [
{
"name": "find_product",
"description": "Get a list of products from a sql query",
"parameters": {
"type": "object",
"properties": {
"sgl_query": {
"type": "string",
"description": "A SQL query",
}
"required": ["sql_query"],
3
}
]

AT ACIZ—"1*11E, FHiEA ChatCompletion ifm :

PARNY

# e

user_question = "I need the top 2 products where the price is less
than 2.00"
messages = [{"role": "user", "content": user_question}]

# ERRBENER chatCompletion i

response = openai.ChatCompletion.create(
model="gpt-3.5-turbo-0613", messages=messages,
functions=functions
)
response_message = response['choices"][0]["message"]
messages.append(response_message)




HNVERZREGZET — 1N E18, WRITED function_call }R, |15
BIUNTER -

"function_call": {
"name": "find_product",
"arguments": '{\n "sql_query": "SELECT * FROM products \
WHERE price < 2.00 ORDER BY price ASC LIMIT 2"\n}',

}

BR, BlITXRBALEINE

# FFREE

function_args = json.loads(
response_message["function_call"]["arguments"]

)

products = find_product(function_args.get("sql_query"))
# BN INRE R A

messages.append(

"role": "function",
"name": function_name,
"content": json.dumps(products),
}
)
# FEHNmNARCIERIES

response = openai.ChatCompletion.create(
model="gpt-3.5-turbo-0613",
messages=messages,

&ia, RINGEZLNBNARFRIUTRE -

The top 2 products where the price is less than $2.00 are:
1. Pen (Blue) - Price: $1.99
2. Pen (Red) - Price: $1.78

XANE RRPFER T ANAR BRBCRE— AR, ERELAFEE
BLIBAES SRIREERITTRE, RA]LUERREE SR ER G RIR
RBLENANHATEE, HFEMNEREINAERT.

2.6 fERAHMMEFHLERE



gNRiFmd, BRY GPT-3 #1 GPT-3.5, OpenAl iFiRfHt 7 Hth | MER, XL
BRFRERIR =S GPT-4 1 ChatGPT FREEMIARE., RELICRENIR S E
T EEMEEAE, GPT-3.5 Turbo iRELE R ERIEIEF, BERWT #2490
AERAX AR, FREMIRASZIEAP, GPT-3 XA|EIRE EM—
BYIERE 15,

1582 2023 &£ 11 BT4), GPT-3.5 MIANREE REH M, GPT-4 #IATHRER]&iT ERiBEA R 1.
—FEF

OpenAl BE A T XA RIRRBF AT, Tl lZFrLTELL
NAXNHR, RERAET 2R —r DO THIERER
16, OpenAl TTHITE 2024 FF 1 B ZATAETHIRARERH— RS
X, BTFEIEAATR, EMNTETLREE X e ERo

162 %= 2023 4 11 B ™A, GPT-3.5 WIATHAEETE M, GPT-4 HiATHAE @i FRiER R FF i
—FEF

XA EMPR 2 ZBEE—TEEZNXF | WEEEENNXE, BHIX
HEEERTHIE MITRBREAMNUEL, 5 CchatCompletion if
=AELL, Completion imRBIEEXFIETRTFIEIEIN. ETHRIE
BMTRAXMNIERTY, METERRE SXARRARRIAE !

import openai

# JEH Completion imm

response = openai.Completion.create(
model="text-davinci-003", prompt="Hello World!"

)

# PEENE Y,

print(response["choices"][0]["text"])

M ERR R B U T U TARRIER !

"\n\nIt's a pleasure to meet you. I'm new to the world"

ETHRIFMANE completion IR =AY AL,



2.6.1 Completion S5 AYHIA LR

Completion immBEVIAIEINES FE( ] BI7E ChatCompletion tmm AP
BRRFEREMY, EATH, HITHTCEENRMASE, HEERTIE
FOENEPSERE 0 -A A

01. EENRASE
+ 2-5 7 H T VAN RE NN ESEI— Lol x84,
% 2-5 : Completion iR HBEHMAESH

PR i E£:3U
_ N FREEREIRY ID (5 chatcompletion AH[E]) - XEME
moae Ky / \iE
del FRHE (WE) S ER

Eprh2NBRIRTIE, EAMT completion iR 5
?—f&%ﬁiiﬂléﬂ ChatCompletion ﬁﬁ”ﬁ,ﬁ\E’JIEIZ%Uo Completion.create
prompt (BINERE NRRIANFRIE. FRIBMA. FCHAESIRCHA
<lendoftext|>) |HVEAH, WMFRBERMIZEBE, BBLARELTGMNI Y

BT Sk RSO
FERIR A A BRI, RS MNERIAER
nax_tokens | B2 16, XMENFREBAAGEAN, MAREBRHET
B
e | TR (BOME | RZERSE. BERTMUAETFINEEXE, &
£ nu1) RYBHTRAARL

02. MiFKEMIRICHE

EMXRER—1%, XA EENERBERTmANBLE. FHE

A, BIYFHEIE prompt BHEVKE ; R EA suffix B8, &
TEEETHKE, XFid, BFEH max_tokens B, BERIUE
et e 2t i &



03. AliEEE

[E#¥, 5 chatCompletion iz —#¥, AIMERRIESHKH—F
PERBNIT RN, AFXLEESHKIEES ChatCompletion ifSmA
AR, Rt XEARBED, 1F1E, IR temperature 8¢ n
KIEFAEIE, £ max_tokens RIEHIA, FHERH stream TEKX
K217 mPIREE T AP EL,

2.6.2 Completion MEmAvAHER

{RELME 7T NAERETXARNIRE, (R, XEFRBHNLERSH
KIEBRERIEEBLL, LUT 2 Hello World TRBIFER A davinci RS
BY%a R B

{
"choices": [
{
"finish_reason": "stop",
"index": O,
"logprobs": null,
"text": "<br />\n\nHi there! It's great to see you.",
}
1
"created": 1681883111,
"id": "cmpl-76uutuziSxOyzaFboxBnaatGINMLT",
"model": "text-davinci-003",
"object": "text_completion",
"usage": {"completion_tokens": 15, "prompt_tokens": 3,
"total_tokens": 18},
}

& EXNEHSENMERNRIEEFRAIEE B L, H—XRETF
choices 3% : FEHEREM content M role, ME— A EERLE
X ARE M text,

2.7 EEHER

T ZER APL 2B, NIZZEEMITEZRR | AR .



2.7.1 EMHIRICERE

OpenAl 7 Pricing TIE L5 H TERENEN . FFER, OpenAl F—EK&AY
FEznE ENENMER, FILEPREE AR EI Tk,

TEFANEEARBZE, #A OpenAl IRERIEMNM R AIFIZEARK 2-6 Fi
TRo

5% 2-6 . B OpenAl EHEENENFRAIFCE V7

YEE 2023 & 11 BT, OpenAl BEMWENERAETIE, EEEMIBEU OpenAl MikFgtE,
FEE

el - i Ef RAIRICE

BA | SRR 003 257
t-4 8192
WX Bp @ ST TR 0.06 25T

WA BTMRC 0.06 ETT

t-4-32k 32 768
Wx Bp @i ST MR 0.12 25t
WA © 8T TMRIE 0.0015 57T
t-3.5-turb 4096
WX BPI-S5-turbo i | TR 00020 25t
Wt - §TMRIE 0.004 ETT
YAMS |textdavinci-003 | ST 002 25T 4097

TR 269, AILRFEEIR.

text-davinci-003 2B EMN =& gpt-3.5-turbo HREHY 10 fELA E. BT gpt-3.5-
turbo BB WA B FRRNAMNEMES, HAWRNTFXEES, RIMMRENE




MY, RUEFNTEINER gpt-3.5-turbo 1RE! FRIEMMEEHA. BERF
YFERTNEE, TETERENES L, text-davinci-003 IRERVEREE(E) »

gpt-3.5-turbo HRELLL gpt-4 IREEE, WTFIFZEARESFN, “HHKRI
KEVNZ. PAT, & FIHETDRR, gpr-4 RERATEALHRIER
&,

5 text-davinci-003 #EIARE], HIXZARHBIRE T AN HE RNENE
NERES,

gpt-4 A ETFXEOANALRZ gpt-3.5-turbo BT, gpt-4-32k 1
BIRZEAR) 32 768 MMRiE, XABHES T 25000 TRIBEHIE 8, gpt-4 RE
AIUEMKBRBCIE. BEIE, URIEERMI, BRFEER
NS H BB = B AR AR,

BOopenAl BAHEH T GPT-4 Turbo, H_ETXEOA/INAE]T 128K, & GPT-3.5 Turbo Y 30 54
Fo FEE

2.7.2 RE&MBE#

EBRITEEARBZE, OpenAl EIASIHENIRE M ABSEER T E#H
%, MRIEAPIEEXEM. AT, BPIBASHERE 30 X, AT EEN
FAEGMKERN, XEMKE OpenAl A TMEMMNE=AEKTEAIRERTH
1B]/RAY API EUE,

RN 3E@T OpenAl M AA R DA B HBDSEHBLIE, Bl
ZIIRER OpenAl NEHREAMN LURINGEHER, EAERAFMN AT
REBEER. MRMFEREAR, FEE, FRTAGERNEARN
HUETTRER MIREVFRTEMZ 5 E] OpenAl TEXEERIARS 28 £, XPTRETE
R EXRRIR A B P E R,

£ 3 ESH—TIFRAEEZ BT LRI RTEMNE R THERET
LLM M B EF.



2.8 Hfth openAI API FITHEE

BRTY XAHEINEE, OpenAl BFREAIUABREEM—LEINEE, AT RHIRE
RV IhEE, BIRIFERAT #BEFRE API, ARAIEEE OpenAl BY API

reference D1 o

2.8.1 BRA

HFRBEKFHFES, RtEEERERAKRLIEEFR. AM, 25T
# (WNEFMFE) AREHABRE. A7 XN, FHITHAERA
XL IFCAHERSE, BUBEAXRIXERR, BRAFITE
VB ESVHIBEE(TEIN X R EREFBRT, BRABEICIEEER
Fio OpenAl 18 7 — 1A LU A AHERENERE, BRAmSILF
EANRBEBIREBMAXANRERT, AENZRAERTHEEEM ML 12
BUFN NLP B ARVHI A

BEARPRNXARERMRZEY, OpenAl L FFAERRAMEERERTIRE
text-embedding-ada-002, ZIREMERERIEEEE, WA -

result = openai.Embedding.create(
model="text-embedding-ada-002", input="your text"
)

WE LT A IVAEERA ¢

result['data']['embedding']

HZRMAR—TAE, BI—FREE,

ﬁ J57E OpenAl HY API reference T1H _EEFHRABTEXHE,

RARRNZURMANEEX MR TIXAFRTH, UEieEE XL
o UTRERAR—ERAH,

R



BERF N HEIEX LSRR,
-2
HEFILESEAFNEEXNINAFZRTHEHINE,

EoES

ARLE AT EDE,

Copll

HE— T EHEMFHFHELEXIXEFFH,
BAMAIA ML EREFES

£ ML S, HAIRELEEEREN, HI2EIRAX—EEH
Ro BRANFDEEHE (LaNtrnic, BERREMIWNZAHIRIC) FZHRA
HERI, BEAMERXEEE, XMIEFREHNERN, KA ML RE
RIBERIE, HERGIES BRI RE,

{REJLURFER AL A —Th & ZREVIES RS, ©REEIRCANaFER
9 ML RE R NERNEEES, RARN—TRZERRE, ©
BEMSIRITIEXABLIE. BREiR, &XEEEIESEIETEHEZE
FREE RO,

EEARKIRETR, XZEMEN, SRERIESRMREHKIESE
PIREMEXER. ETHBIGERUERAIN, BMARHITXHEE
ERVRIET E,

LLM [ Z2fERERA. B, XERBIEL 512 #£/9E A, MMigit
BERIENSERERT. XLELEERR, FEEEEBXOEZMNE
ZHE. HIt, ETEEMESAES LRIIHE, SEEIIE. BHE
FE RS A ZEXIER LIS AR,



HMAEEXENEY  IRREXXEAEBHLUNZ X, BLAENHNREER
AL, #FIKE, B 2-8 ERT=10F. RERERFRARE
RN EZEFAE, EEMHBEER EEARIMNEEEN, BEEL]
HNAGEBER, RtEBHBLBIEBRART. MEAFMRKATENEERETF
B Y SaEmNaF (X FREMNEENaF) T*x, HETRTEE2RE
HNEDR MEXAMFH ) , RLEENSRARTBERRE, HEE, ~
AEN, AFHRAETIHEERNEE, BXfhE, RABEERE
VR, tbal 512 4,

JTl
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[EERERZRIRMERA AP, RARARER AIRELEBAESHE
=]

2.8.2 AAAHKER

NaEiIATt, TEFEF OpenAl 12EIBY, WADLEST OpenAl EAFN, H T #EY
RETXERN, OpenAl IRt T —MERRICERAREEFSEEAN,

MRFEET — T NERER, HPBRFPRANSSRERTE, BAX MR

BERIFEER | (R LURERARE KGR NERTIREEE, ZIERIRHD

KI08E, ILREEBHMUATAFNERRAS 19,

PEZFE 2023 £ 11 ATE, BEZABHIET harassment £, ABSKRFRA. IBEHHET IS
BRI S e, —FEFE

hate
NAS Rk, 3. Bik. =& EfE. FHRSMMERNIR,
hate/threatening
NES RIS ERFENZENIT AR ERS.
self-harm
NAH R B5%ITN.
sexual

RBESRIEITH (EHENSEREXABEFEN -

sexual/minors

WERL, B4k 18 FUTHIEREEA,.

violence

NASRREBNRBLMUAEBEENES.



violence/graphic

NASRIFRMELIET. BAHTENREHE,

@ AXFE, NEFZEENIEREESHZEER,

RNAEXIEE RS2 openai.Moderation.create, ERE®RNATH
S8 - model Ml inpute. BRTAREXER a[HERE, FIAMREERZE text-
moderation-latest, ERFEETEIEIEH, LUIARIFIGEZER &R ERNRE

B, 53— MEEZ text-moderation-stable, {EEFTILIREZF], OpenAl 28
R,

text-moderation-stable &Y VR4 RIBEFB{K T text-moderation-
latest 1REY,

MU T 21FH text-moderation-latest F2 Y= H) -

import openai
# JAMA Moderation ifmsm, HEA text-moderation-latest 1=E!
response = openai.Moderation.create(
model="text-moderation-latest",
input="I want to kill my neighbor.",

UTRABREKLE
{
"id": "modr-7AftIJg7L5jqGIsbc7NutObH4j0Ig",
"model": "text-moderation-004",
"results": [
{

"categories": {
"hate": false,
"hate/threatening": false,
"self-harm": false,
"sexual": false,
"sexual/minors": false,
"violence": true,
"violence/graphic": false,

3




iy

1,

"category_scores": {

"hate": 0.0400671623647213,
"hate/threatening": 3.671687863970874e-06,
"self-harm": 1.3143378509994363e-06,
"sexual": 5.508050548996835e-07,
"sexual/minors": 1.1862029225540027e-07,
"violence": 0.9461417198181152,
"violence/graphic": 1.463699845771771e-06,

"flagged": true,

R 2-7 BB THRETHNINFE,
3 2-7 : Moderation S A9 HRER

FERAW

f;‘

%
2 i

model

XERTFIUNIRE, E2ailRfFIP, FIEEFER ext-
%Im@mmHMQﬁﬁ,ﬁﬁﬁﬂ%%¢:ﬁﬁ%%mmmﬁmmm
= 004 1A, NERFAVEA text-moderation-stable R EFRIZ AL,
NEE HER = EF text-moderation-001 1R EY

al}

3

flagged

NRBEELFARIRFNNER T OpenAl ERFMN, AAZEH

true, %?WU?U false

hE Sy 3t

categories

XAFE—TATENRINTFHE, BT85035, WREIRFIE
ERATH, WEER true, BUWA faiseo AILLET
print(type(response['results'] [0] ['categories'])) JhiR)iZ 8

& 4

A
/l

category_scores

ZFHRASRKERFINNR, ERRENEATANEOREE. 5
HFCEER 0~ 1, DHEHESRTREOER, XEDHRNKRAIEE
=, aLLEd print(type(response['results'][0]
['category_scores'])) ﬂ5ﬁﬂﬁ5§25ﬁ

B i

Y
/




OpenAl RFEHIBUHNBEHXR S, Ak, category_scores
RESBETt, BTFHRERFNHEED TSR,

2.8.3 Whisper fl DALL - E

BRT LLM, OpenAl TRt THM AITE, TRERAMIH, XEAITE
AR S GPT BEESFEA, HRITEANEEN], RAElIFER
FHES, BEFREED, 10N APIERAES LLM B API B 5 %4
Bl

Whisper @ B FESIRAINZINEERE, ©_EAR SMAIESE L)%Y,
HEAUMITZIEST BT IR EEEZENESIRINZESZEE,
OpenAl Whisper BB GitHub TIERE T — IR

2021 £ 1 B, OpenAl #HH T DALL - E, XE— M HEBBIEERIES R
SIEEEERGMZ RIERM Al 255, DALL - E2 EEAR E#H—SRATH
MRMBANXNIERES, HARNT#HIEE. XM THRAR DALL - E &8
o X BUGR M B AT N #H 1 TI)IZREY Transformer F2EL 8132, {RR]LLET
API ] OpenAI B9 Labs R Ei{ A DALL - E 2 %,

20DALL - E3 BF 2023 F 11 B#tH, —FEF

29 NG (FRERR)

S0RIFTR, OpenAl @13 AP FHEHZREUMEAN—RSZRELEF. &P
1, FATIEIFER OpenAl 1211HHY Python [, T3 API FyfE B, &
BXANE, FEANTRIMUS GPT-4 1 ChatGPT #1TRE | X2/ LLM IXEH
BVEERNE—F, AT, FAXERESRIINERRESR | APIEHE
. EMHMETL.

FaER LLM a1, FATZINEH OpenAl IERAMN, H@d
Playground SRPVEAREBIRE, METAEERIE. 1712fE, GPT-3.5 Turbo
Z ChatGPT HEHIREY, EEASHAFIRRRERE



212023 ££ 11 B, OpenAl #H T GPT-4 Turbo 1 GPT-4 Vision, BIEM L TXEOA/NE GPT-3.5

Turbo B9 30 fEMA £, FEET EMRIZMERES, FIRIEEARANIFERKERSERNIRE,

LU 2M[ GPT-3.5 Turbo &3x5iAHEN I SZHRE B E,

01. Z2Z& openai fK#HIN,

FEE

pip install openai

02. 5 APl BIHIRENIFET =,

export OPENAI_API_KEY=sk-(...)

03. 7 Python 7, F A openai,

import openai

04. A openai.ChatCompletion I s,

response = openai.ChatCompletion.create(
model="gpt-3.5-turbo",
messages=[{"role": "user", '"content": "Your Input Here"}],

05. FRENE =X,

print(response['choices'][0]['message']['content'])

i ASTEEENDIE, FEM tiktoken EEBEERMA,




AR, FN1Z&EE OpenAl Bif R & X BUREHE, AT AEREEN,

OpenAl Bt 7 HM/LMERNTE, (FHERLEETHLI, RAlR
IFEER, CRUEBRENAERPE/ NLP I8k,

WMEMRELME{RER OpenAl BIARSS, BFMEFRATEARINIZERE
1. E%E 38R, (MEEIZMREAFMEAR, MMEIJWAIFTHF A GPT-4
1 ChatGPT,



35 {FH GPT-4 H ChatGPT ¥
BN ARER

GPT-4 #1 ChatGPT BY API iRSB AF LA AR T 7 #HBVE8ESI. TEAURA T #E
Al AR, FRASRFA LR IRARFIEIN B IRIE S NS ReR ARE,
MR 2Z AT EEBIFRIANREFESEIE, LM AFERIEITE
WP R

AEFANA LLM RopB W ARFINETSRE, (R T AR X ERE
£E BN AREF A E R EEREEZENER.

AEBI/ LM FERAXEESRENZSINEIEN R AT, 4T
&, RIFRERCIEFIA NLP RANEEN AER,

3.1 MARFHRELD

BHAET LLM N BAIER, O LLM 5 OpenAl API £/, XEE
FEANRFHAEIR APl BH, ZEMIEZ2MEIERTL, FHI#ESER LLM
BIRRSZ R E W EHRIXIBL,

3.1.1 EIE APl B

IFAN%E 2 Effd, fRGTHAE— APl BEHF 8efEM OpenAl ARSS. HATFU
AEE AP BRFEMNAREFIRIT, AEXZR—1TFEEN—FRRXE
HES, 2 ERT 7 EETTIAERBRIE APLIIH B RITMEIE API
Fi. ATNBEROAEERTF LLM FshB N AR AR API EA.

BTG EFANBE—T AP BIEEFRE, ANENSNARERRIZEE
BYEX | ER—MRIUAVFERG NG ? Z Chrome #FIEE Web BRS

28 7 WERELRIGPESHHEE Python BIA ? I FAAEXLEAT, RS
REZBAR, Fl BRIENR Y BRESSEMN AR HEIGRE DL 2=/



B, UTHENABRERERE, ATMNEER LRME—EENAIAE, UEIREE
1 BT RTRER

XF APL &R, REMITER,

o ItV HARERNAFECIRHE API BA,
 ENARERFERIIE S8 API &R,

MTMEREZEME, EXPMMERT, BRI AP ZHI HEUREE.
LNMFAEES NER

01. BF1R#t API HE$A

NRITRAE RN AR AERAF R AP EIRIEA OpenAl ARSS,
BLFBRE, FASEIEH OpenAl WEENEZABIXL, LtE5, R
RE—TAPIER, BFIHBR., FRZLET, (REAEIRITHN
RS RENFNBhTERE, LUABARA P A EEERIXE,

EXGHE, FERMNEE

« AEENENFEKRAFRM API A, HEKTAEBILITIE
ARSBEMNEAE, TXMWERT, API BRRKTAEEFH
F, NAEFRNERFILE ERITHAEFIER APL

- EEIHEEMIEEFT AP] BT S MFHERIEED,

EE—MERT, SYUNAERESEENRREFIZEHM(IN API B
1, XARESRA—NEE, FOEEETERAFIRE LEFME APIE
1A, HEFERMETE, LIETE OpenAl NAE, ILAFIKE
OPENAI_API_KEY IfIRTE, AM, XRE—TEIHAREEHIT,
R AR P AT RE R R B UNER IR BT =,

EB_MBERT, APl BHFEIREZETHHTEEFE, XFEIEX
THRGHEMXE, ENERRSHITEEERARES TEE,



EXRMER T, WREEERS 7T NAEFEILENR, B
gEin R BARA FRREEI RIERIE R RETMEBIE LEBL 27

o
FIITHRRA R, 1BEEUT API ZHEERN,

o T Web NARER, i API BIRERFERAFIKENNER, MA
AN AR TF i,

o MIRIEFFIRTFNE APLEH, BAIBRGIRINSLZEERIIENE,
HILVFRF B S APIEH, IHEMIER API &3Ro

o EFARAEIMEESEFMERREINE APL EHo

02. {RE it Ar1 FHH
MEREFEHABCH API 511, BAIEEREUTRELE,

o KIZAREEIEF API AT AR,

o RENF API BEHTFMETEN RIEF YRR HH,

o« REERFINREERFHNANIKE LERIRE APT B,
o GBEFEREF, LUHBERMERE,

PR RS R BT RimARSS EAIRRY APL & H. A, RIEEF
MV AR, FATRESAHEHMERS R,

i API BN Z 2R H A FEF OpenAl, {RETLATEEEXW £
KEIEZ X T APl BEHEERNHRR. FHiTHFSZE OWASP
Top Ten DIHE EAIRA,

3.1.2 HIERESMBIERTL

NURFRIL, 3833 OpenAl i s & X BIEIES F OpenAl ZHE(E A NAYL
R, ERITNBERE, BERERIFITEAZEE] OpenAl in RHVIEARAE S B



P ABBURE R

MRFNESTERFBENARER, BLIFEER, 5 APIERXEKT
NEBRAIR&XB AR R sE= MR P RRTEMZ 48 E] OpenAl i FERY
Ax5es Lo XPIREEER A EMNIRRIN AR I~ E M.

OpenAl MR T — 1ML EMPTIE (3$M OpenAl Security Portal TIE)
EEERMENHIERZS. BUERLMNSMMENAE, ZMNPTHEETR T R
FrARIN S IR A, RETUA FEENSSENHIRS. SOC2 GRIREFEX
oo

3.2 PFEMH RN

BAITEREMEN AZFENRHES OpenAl API ##48,

OpenAl BIARSBAIEER R ETL, (RIC/ETES] OpenAl BEIE API VAT, &
ELEKEHR APl Nt AR BB I EEN AIEF. ALUEDEEER
MR IR IIX — =,

2334, R Web W RIZRRZEMANE] 3-1 Fim. TEXFFRIZRAIH,
OpenAl API # AN ERARSS , F@E N BIEF B EmHT1TIARL,
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3-1 . ¥5A4ERY web I FBTERFSRHNF OpenAl API AN BARS SR
(RRIZGEE ABRS Z2ih10 APT &,

FXZBETHR OpenAl BRSFEMEINAEFHHRA. BFNX4GEHTH,
BN AFA=EE API ZAEENZEKIMAA T, NRIFESMADTZERN
RiERF, BB ELDNEN,

3.3 LLM Rz wAEFRRR

RIZIRE], AP RMAEARRIERXS LLM BT EIE R AP RN A
RFER SRR RIEEAR D,

RTEEANRENT : BRENARFRAE—FREAHELR, in<Z2rseh
BRmipiES, MITHMEE . BTIMAERSIRELNENAREFIIR
TRV IEERTE—IE, Eit AIREEERFETIE, MAZIRIE
ZNE
UTFR—EZ2mfF
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GitHub Copilot

EXNGIFr, BTSSR ABMEE E—10F 8 —
: ?kxE OpenAl —8HFAEZAGR, EEMRFITIERNNFTHERE, E
%, IBEIXRIEFTEE R Al RIEBIF X, 7

LI’*E’JE, BRIRBRARIERG ZREIPIMBNAREF RRIERIEEA
e ELNIIRANSBANRTIEAS, BXFE—FAN : “ANRAF#IE
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BYo *GitHub Copilot BB —RABMBEMNBIES. AT, BERXLETS
TRABH.

NIRRT A LAMEBBE—TERBFAHNERER, BARITERESU
TG E.

01. AN EFRIIRA P AR HiH,
02. RIREE IR EARAEER, FHRI—ENTIPER.
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RN BEMAER SR AR
3.3.1 @ ANEEH

PR EERFENIC, RACARTAESTRMNFEHRRIEZE, BfR
AT AR AT A ARBER R 1EE A R XL,

ERRTEMNZEHI AP EA

IREEIER, (REILC R RS RIS ARRARIN., 2
Blskit, MBAAEZRA—MES, BLUAREARFRPHATS
FIZAE,

EHEARKE

BATER NI IO EBR ZoX A, LIESIAR. Fid, XEREHEFR
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BIENRAREFRANGEL, UEEBEFRNEI®RE, RERTU
XA FETEMIUE, ERNFEEEEKS

BB

AP A AL IUIRRIEIEA. 9058 2 &R, OpenAl feff 7 —
PARTRIRNESHMENATEZER, (RAIUERAXMER, WES
CHAREKIRE, 5(E MR OpenAl LXF—TEK, UIRIERELS HAYE]
EREEM. i, RERXHHIEK | “OFtBANEE, UHHERT
ERRZEEFINIES, HIRE, &R, BNEEES ., REIE—T
Fo WAMT..... " MMRIFFENERAZE”, BAWPRMARIRZ. B
FER, XTBRAEAIFBDTZBEF5R,.

3.3.2 TEHEEBRERIEZEA

XENERE, BEERIREAIEERTIMRZBIMRIET, RMERE
BiET. FEZRIUTESR,

{REVIE B PIBEMOIHER
HERIFES TSI EANIEER BT ABIEDRER.
W& A Re =M IRRIN P12 PR EEE

MRFHNBREFFERENSZIER, BLIBHERETIKTT EAEFE
EARREEER R IEE A MG | R BRI EERY 5 T

BEENRAREFFRIEREZEEXEXERE, KRR GPT-4 Al
ChatGPT 2L . AI5E. BRHINAER, NAPRMSHE. MMEL
YD,

3.4 TAHImE



AT EEREBNRMIERER TS O FI A OpenAl RSN AEER. EITTEEL
FRIEEMHIEFIERS, X—AEERANRHIFHNE, Z—HEEA
NABNBIREH IR AT BRI AR, HRARTEPRIELERH,

BATATROIMBIRME T K% OpenAl RS ERAANRIEFER, RAIATERE
B APHBBPFLBFRE B,

3.4.1 IMH 1 : WEHEREMRZE

GPT-4 1 ChatGPT & LLM EHTFERNX KR, FENTTLUER GPT-4
ChatGPT IE&M =AM XA, ZEH0T,

B F iR
BREERXE
BIEEF
BF1TET A
Sk he X 2=
'S

o HRfizfh

AJEEER LR, WTFAIME, H(IFEIZE—TIE, ERLRE—RY!
FRERFERR. TR LARTE BIFEAMZ RIEEERARGE. 15
XA,

UHFHNTMNE A openai FEM—1BEEEFALE, FTFIAR ChatGPT 1R3! :

import openai
def ask_chatgpt(messages):
response = openai.ChatCompletion.create(
model="gpt-3.5-turbo", messages=messages

)

return response["choices"][0]["message"]["content"]

BEMERTE, BAMERSE 4 EFFIFANAN—TEAR, LRFEFH
ZR 4 ALREDE— AR, ARAERMmtEAES, EXFF, &K
it ALRBEDENABRICENTF !



prompt_role = "You are an assistant for journalists. \
Your task is to write articles, based on the FACTS that are \
given to you. \
You should respect the instructions: the TONE, the LENGTH, \
and the STYLE"

THEEX EHE

from typing import List
def assist_journalist(

facts: List[str], tone: str, length_words: int, style: str
):

facts = ", ".join(facts)
prompt = f"{prompt_role} \
FACTS: {facts} \
TONE: {tone} \
LENGTH: {length_words} words \
STYLE: {style}"
return ask_chatgpt([{"role": "user", "content": prompt}])

RERA— M ERNMNAREERR !

print(
assist_journalist(
["The sky is blue", "The grass is green"], "informal", \
100, "blogpost"

BA PRSI

"Hey, everyone! Did you know that the sky is blue and the grass is
green?

I mean, it's something we see every day and probably take for granted,
but it's still pretty amazing if you think about it! The sky appears
blue to us because of something called Rayleigh scattering - basically,
the molecules in the Earth's atmosphere scatter sunlight in all
different

directions. Blue light has a shorter wavelength, so it gets scattered
more than the other colors in the spectrum. That's why the sky looks
blue most of the time! As for the grass being green... that's due to
chlorophyll, the pigment that helps plants capture sunlight to make
their food. Chlorophyll absorbs red and blue light, but reflects
green light, which is why we see plants as green.

It's pretty cool how science explains these things we take for granted,
don't you think? Next time you're outside, take a moment to appreciate
the color palette around you!"




BT RIS

print(
assist_journalist(

facts=[
"A book on ChatGPT has been published last week",
"The title is Developing Apps with GPT-4 and ChatGPT",
"The publisher is O0'Reilly.",

1

tone="excited",

length_words=50,

style="news flash",

LRI

Exciting news for tech enthusiasts! 0'Reilly has just published a

new book on ChatGPT called "Developing Apps with GPT-4 and ChatGPT".
Get ready to delve into the world of artificial intelligence and learn
how to develop apps using the latest technology. Don't miss out on this
opportunity to sharpen your skills!

ZIMBRT Y LLM EXAERAENEES. [EIRFRL, RE/LITRE,
A UME— T EREIFEERHIE,

i BEABNEERXXH4EHiRENABRITEI, HIEEEXEMN
BRI R,
3.4.2 INH 2 : YouTube {5 E

LLM BEIERRESEN AT ERMEE, FAZHIERLT, LLM BEFBEIRE
NAWKDEBRAERREK, FERNFEERDEBMW. XAHETITS
BRTRER, FHMT,

B4R i
RETHREERER, BRERIH,
R pUE



R ARFEREZE RN FARIESCHIT O E T E A BIVHEE,
BEPXH

ERAEENR, BREPRAENERFTAER.
EE BRI

REBTHREENER, HMLIEBRTFEFIH,

EARIER, FHTF YouTube SAERKIEE, (REIRERRREIRIF & a0
ST (44 GPT-4 3 ChatGPT I ?

REET, IXMESHDAUTHENT R,

01. NSRRI FiE Ro
02. IRIEX FIEREMEE,

Z1REX YouTube SIS FIER, AARER, EIMERINENWM A
B—EnliEiREm, Bk, FAF1%EEFE“Show transcript”, F0E] 3-2 PRy

/J\o



@ Thanks

| = Save
P
h |::| Report
=2| Show transcript

3-2 : 3R YouTube AN FIER

RRER—IXANE, EPIZTWMAINFICR, WE 3-3 Fim. RAJIATE
B SCAKE PR AT (8] 2o



Transcript

Q, searchin video

Open YouTube Video
0:17 right so to get started the first thing
0:18 weneed to do is simply open up a
0:20 YouTube video on YouTube
0:22  once the video loads scroll down to
0:24  where you can see the title of the video
0:26  as well as the like and dislike we want
0:28 to do is Select this little circle right
0:30 here with three horizontal dots once you
0:33 select that go down and select show

English (auto-generated)

3-3 . YouTube fMANFIE R4



R IA—TSRIT AR E—R, BAIRRE & FIFFrLMEHINE
YouTube BIH_EMINXAIERENE], BN, (MHEEFEABNEBRALE,
S0H YouTube B API, % API iL{REEBIUMRIZ S RN EAMHI TR B
R AERERILL APl IFRFIR, EBFEBAE=FE, @ youtube-
transcript-api, X 3¢{&{#H Captions Grabber & Web SEfFH T &,

REXFIERZE, REEIAA OpenAl BB ERHEE, XMFAWE, &
{" 1€ GPT-3.5 Turbo, ZIREIFEEEX NG RAIES, FERBERALL
B E AL,

LUR IS/ ERESRIE R E i — 0 LS FIC RAVE

import openai
# MXHFRIEIRXFIER

with open("transcript.txt", "r") as f:
transcript = f.read()
# AR ChatCompletion lmm, HfER gpt-3.5-turbo 1&E!
response = openai.ChatCompletion.create(
model="gpt-3.5-turbo",
messages=[

{"role": "system", "content": "You are a helpful assistant."},
{"role": "user", "content": "Summarize the following text"},
{"role": "assistant", "content": "Yes."},

{"role": "user", "content": transcript},

1,
)

print(response["choices"][0]["message"]["content"])

IR, MRMMBK, BAXNFRERZEIIZEER LR, Bl 4096 ™R
8o EXMIERT, FEEBEIAITE 3-4 FrnpIP BEEIRIFC LR,

——GPT-3.5 Turbo

—»| R [EEEE ) pmmmg [

—

——GPT-3.5Turbo GPT-3.5Turbo
-

————GPT-3.5 Turbo

(i3 _iiﬂgﬁgqp EEy
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3-4 : Eigtric LIRS B
S 3-4 FRBY AR ABREY — Y329, 56 5 EMAARY LangChain 4E
SRIRMHL Y — M (E FARREY — A£95E B 55Tt IR 1RV 5 7K.

AR, [ERIEEDSEENEINBREFFRIUTERNE, MRE
DENBEAILH, EREMECHRMFERE, (RRRE—TIEER
AN ARERF. N, MEUETHERNFEELZEMINEE @ X ik
B, tRRER. BRI ITF.

3.43 TH 3 : T8 (BEREGH : M H2R) TR

A BRI ERZELL ChatGPT BIZEEIGMEZA WIRIRE, K%Kk
HEIREZARIER, BAE 2021 F 2R Ao

MFRXNF, FAMERTERERMRIX TR (FBREEW I
ZR) WiEE. FE ChatGPT BEEX (ZRAZWN | I F2R) LR TH#
T, FAAARBURAETR BN, (REILUSFLL PDF S #E A H A EEE,

AIMEMBIREME—T Al BIF, ERiEEXEEENARLEEX T
(BRAER T EH2R) BiRE,

BT X PDF XFAKRT , TERBIRTIAAIXL OpenAl 1REY, FtbF
M EREMBRG R, BRMAER AT ChatGPT BIZHEES{REC
GRESETE S 0

X E VB EE E RGN BIRE,
DIERFES]
A4 iR AR AN o



F 4 BEMFAN BTG L. EXE, BIMERS —FHUREASE
Bk, BABEZMER GPT4 5 ChatGPT HITEERXRER, MAZREEK

R ENFEE AIREANENENER, Bk, HINEREERERITAL
o[ RE SRR X AR REMRE R, XMEENEADNBEHEMNE

%o

3-5 BT BARIE,

B-CR
\, H% J
Ellu\*_i
r .| BERS
i LY, | o |
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3-5 : 2 ChatGPT RS RNFE, HPERT BCHEIE
REZEUT=14HM
EERSS

SAFPENARERFRNN, SERSHERAZICIBFPHEE. AR
Frie YIRS IRINEHEE X 13 ? HIHFE S T EEIR, SERSMNIZEN
HEBEAREEER, ARSI LU A F PRV R BUE &8 T OpenAl



HERMN, HEZELSHRES. AMEFNEERSHFET—T
OpenAl 12EY,

ERNERRS

ZARSHRINEERSEHHRREBNGER, XE®REFESLE
BIFEEE, FEZIEEZRSTAIA, ARMER, F(IHLELERE S
EMAREWZEIERA. BRAER OpenAl APl £ HFEEREF(E
REHo

Ml Al 55

ZARZMHERERNRIRSZINHEE, FMNRERBFPFRRENE
=, BATBXMERA OpenAl A A REER,

BMERXAHIHEERTANTENE, EE TRORAER, (RRZE
AREENBHRE.

01. Redis

Redis @— M HRBIEBSWFHERYE, BFRAFETRENE-EEE
FEEH BRI, AINE R Redis BIRTAELNRE : REF(EREIME
SERCIIERMRA R, ERTERESER, 15EF Redis X1,

A7 E A Docker E&— Redis 261, {EATRAI, FEHXH4SIEME
T EAXH redis.conf X1 docker-compose.yml 3o

02. [EERHRARSS
B, EI9B1E— Redis TP -

class DataService():
def __init_ (self):

# 1EHE Redis



self.redis_client = redis.Redis(
host=REDIS_HOST,
port=REDIS_PORT,
password=REDIS_PASSWORD

)

BE, B19mt—1 %L, M PDF XHHEIEERA. & from
pypdf import PdfReader A PdfReader FEFi%EY PDF X 14,

LUFEEGSEY PDF RBYFRETLHE, HEDEIATIENXKERNIR, AE
AR OpenAl 8 Alms, 2058 2 EFimo

def pdf_to_embeddings(self, pdf_path: str, chunk_length: int =
1000):

# M PDF NXfFAIRERBUREFHFEIFD IR
reader = PdfReader (pdf_path)
chunks = []
for page in reader.pages:
text_page = page.extract_text()
chunks.extend([text_page[i:i+chunk_length]
for i in range(0, len(text_page), chunk_length)])
# BIZERA
response = openai.Embedding.create(model="text-embedding-ada-
002',
input=chunks)
return [{'id': value['index'],
'vector':value['embedding'],
"text':chunks[value['index']]} for value]

S B 5 BENNABR—MAE | FEREH T LangChain MEZR[RIE
PDF X%,

HEREBOREI—MEBE M id. vector Fl text HIXRFIEK, id BlE
ERES, text BHEREREBNXEIRAE, vector BMHEH
OpenAl RS ERRHIER A

MERNBERX N RYFRIZETE Redis B, vector BN EZE
BTz, Aitt, Fi181%E load _data to redis EEEHMITEMR
BEARENINE T 1E,



def load_data_to_redis(self, embeddings):
for embedding in embeddings:
key = f"{PREFIX}:{str(embedding['id'])}"
embedding["vector"] = np.array(
embedding["vector"], dtype=np.float32).tobytes()
self.redis_client.hset(key, mapping=embedding)

5 UERBHRBRE, TEEEBEEINEER Redis 81, FE)A
1t Redis 5| # RediSearch FE&, BB THRIFMER, 15BN
B4R,

BIERSBINEZE—AERIEEAFBACIE— T TRAREZ, HE
FAEZif Redis :

def search_redis(self,user_query: str):

# WRIBAFPRACIZRAME

embedded_query = openai.Embedding.create(
input=user_query,
model="text-embedding-ada-002")["data"][0]['embedding']

EF Redis HAESEIFEN (BRRAEBXHIFHTERR) , A5
HITREER !

# MITHERR

results = self.redis_client.ft(index_name).search(query,
params_dict)

return [doc['text'] for doc in results.docs]

AERFREREI(EL—TPBEANNE, ATFEESEAEERNE
B0, FEXBERE—MYALERTIK,

B4—TF, pataService WM TFFAT

DataService
_init_
pdf_to_embeddings
load_data_to_redis
search_redis




S BT U EERNANEEEE, TUKERSNARERFE
Beo EAMIR, TAMREREHRENTFAHT 7 BRI DIRIE
Fo {RAILURIBESE A FHEITOIR, BB —MRFESE IR
SHERA X BRI &

03. BERS

TEHEESSAFNNARRFF, RAIKPAE SRR RERIZER
ABRERRSHAREH, i, REILUENIRRES SIRIBIREME X
(MNRAFEX, WRE—-FERRIELER) , SENMYUHIRN
GEERE. A, AHFHNEERSIESERE—EER ChatGPT 12
MR PRI IR B X ##1A,

class IntentService():
def __init_ (self):
pass
def get_intent(self, user_question: str):

# JAMA ChatCompletion Imm
response = openai.ChatCompletion.create(
model="gpt-3.5-turbo",
messages=|[
{"role": "user",
"content": f"""Extract the keywords from the
following
guestion: {user_question}."""}

]
)
# AR

return (response['choices'][0]['message']['content'])

S AEBRSROH, FHNERT —TERNETE, HRE
MIEJERIRE X $#i7], HEREIE X, FERIEHEMEMAN
Bo HMEMIREAZNETRIE, EEMITREN, AN m
FA Rz AR A2 e B AL o



04. MERZARSS

MR ARSSIRE . Tl 1ERIRTRIASRESK ChatGPT HREMRIEHIEARSS
BRI ARRIE -

class ResponseService():
def __init_ (self):
pass
def generate_response(self, facts, user_question):
# YA ChatCompletion g
response = openai.ChatCompletion.create(
model="gpt-3.5-turbo",
messages=|[
{"role": "user",
"content": f"""Based on the FACTS, answer the
QUESTION.
QUESTION: {user_question}. FACTS: {facts}"""}

]
)
# HEENEN,

return (response['choices'][0]['message']['content'])

XEBR X217 Based on the FACTS, answer the
QUESTION. QUESTION: {user_question}. FACTS:

{facts}, EfffatiERELS H BIFRIER

05. BEEMBAR
IR EE -

def run(question: str, file: str='ExplorersGuide.pdf'):
data_service = DataService()
data = data_service.pdf_to_embeddings(file)
data_service.load_data_to_redis(data)

REEE :

intent_service = IntentService()
intents = intent_service.get_intent(question)




FRENESL :

facts = service.search_redis(intents)

=

A= =T
FREEER:

return response_service.generate_response(facts, question)

RNTEERR, HIHR—EE : EWEATLFEIEFE (Where to find
treasure chests) ? RBLEHTUTEER,

You can find treasure chests scattered around Hyrule, in enemy
bases,

underwater, in secret corners of shrines, and even hidden in
unusual

places. Look out for towers and climb to their tops to activate
them as

travel gates and acquire regional map information. Use your
Magnesis

Rune to fish out chests in water and move platforms. Keep an eye
out

for lively Koroks who reward you with treasure chests.

S 7£38 5 P, {Re]LUREIER LangChain 1ESR SRR SE
LI B R Efth 75 7%,

TEATESF, FMREFET—1 ChaGPT A, EUFEZFEIT
A 1B CREdE, MSERR LBl RERTEREIEAEL OpenAl 5%
SRR, (RAHE—F B E A TVERA, UEFHE
RZAREISCAS, A AT HRESEMARREE KERIR, HEFEE
RS Redis MIEBIREENRIVEMEZ—s MER LLM XTAER
&, AMBLTHRSAHNRRZ, T2512E, 5 5 F/MEE LangChain
MESRFIREEE A AR,

3.4.4 INH 4 : B



EARGIF, RFEEMAET ChatGPT WENABIE, TrLUREIRIVE
EHARIZREAAITIEE AMENEARERE, FA LLM RIgEHiRM
—PNEERE, LAFALLREMER, MACERASHEERAARNX

RAERYFRE,

BicfE, ARERTXHENGR | (RAERAFEBERABRIES SNARE
F#HITRE, BEXAHELENAREFRITAZEE, MRIFEBHEE S &Y
RS, BMATAMBURERIIRE 4 ENE 5 Fo

AINEER OpenAl 1218489 Whisper FESSIIMIBE BN AR INGE, 058
2 B, N7 HEER, H1EA Gradio RWERFRE, XE—e
FTE, ALl ML {28 RERFR 9 0] 151789 Web FRH,

01. f5F Whisper EESCHIMIE S BIN AR IR
RIBIEEE R, MUTHBITHE :

pip install openai-whisper

AT H —MERHCE—TEE, I ERR— DB
BEEABA, FERRBFERREHXA,

import whisper

model = whisper.load_model("base")

def transcribe(file):
print(file)
transcription = model.transcribe(file)
return transcription["text"]

02. 58 GPT-3.5 Turbo 9% AI BHEE

XA Al BiEERRIEZE A OpenAl API SR #HITRE, 1#2EAREH
FERGB AR ANRITEREA R PRV, 40E 3-6 Fizxo



ERChatGPTHMT BRI ERChatGPTS 5 B 1095
2 TR R A2 SRR A2

AR 5181

3-6 : {8 OpenAl API #3MIAAFEE

BARZS B EE 3-6o ChatGPT HNBIBAFBANE— I EELERN
)7 : 518 1 & QUESTION, F=&, FHN1iEK ChatGPT [BIZXNA]
W, B 2/NAFRLAEHEE, XMNIENEREILRE THREAFRN
EEHEEMENITE. MRAFPNEEEHRITIFEEIE, BLR
St A ISR X N EE FH R ITHEMN B E,

SRR, XR— T REH. REVAFRTEIULTFERAERK
SZ—HRG. INSZEIVERE T ENMATSRM .

ZHskin, SNRAE ALBNERIERE, BARNIMIZEXUT 4 MK
=+

[A5Ye]

~

QUESTION
AN AP R T — A,
ANSWER

BIELASFLEX MR-,

MORE
HINFEEZER.
OTHER

BAABLLENIE (BT AEDEX MR -
&l 3-7 BiR 7 U IR



END
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3-7 : WEHNTREE

EMN—TREERIS— RS, BITEX—1EB ChatGPT API HY
BE, HERREBE T —TMER. tbil, HRFLTF QUESTION IR
S, FHNRBLLHUTRRIE | “<AIRIREEEZ R, [
ANSWER ; MIRRFEFZES, [BIE MORE ; IR(RTLARZE, BI%F
OTHER., R[EIE—"Mi,

FEADERILURIN—MAZ, b0 WRITE_EMAIL, X#E—3¥K, AIBpIE
LRI N AR 2E & ENINE FER4, tNREBEFHEED. KWHEA
FHRREK, BLENEECEBEKRBFPIREESZER. TENT
EEWE 3-8 FTo
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3-8 : AT EIE R A& X B FHpHFRIREH
BInRE START R, SHERPRWIGEHA.

B, EX—MEERE, & chatCompletion lmaitiesk, WU
RSB AT -

import openai
def generate_answer(messages):
response = openai.ChatCompletion.create(
model="gpt-3.5-turbo", messages=messages
)

return response['"choices"][0]["message"]["content"]

BE, BAESXCRSHEELR

prompts = {
"START": "Classify the intent of the next input. \
Is it: WRITE_EMAIL, QUESTION, OTHER ? Only answer one
word.",
"QUESTION": "If you can answer the question: ANSWER, \
if you need more information: MORE, \
if you cannot answer: OTHER. Only answer one
word.",
"ANSWER": "Now answer the question",




"MORE": "Now ask for more information",
"OTHER": "Now tell me you cannot answer the question or do the

action",
"WRITE_EMAIL": 'If the subject or recipient or message is

missing, \

answer "MORE". Else if you have all the
information, \

answer "ACTION_WRITE_EMAIL |\

subject:subject, recipient:recipient, \

message:message".',

BAVIRERINT —MFERVIASER, UERNEIBRIFEZFmn
T8, TERFIF, XMREZIERR Gmail API !

actions = {
"ACTION_WRITE_EMAIL": "The mail has been sent. \
Now tell me the action is done in natural language."

HRBASFRIE AR B IREIASHIRIE R, HERE#HITRE,

S X175 LangChain 1E525 | AN BEABLRIEEELL, ¥
JI_IL:% 5 Eo

FKANIM START IREFFEE -

def start(user_input):
messages = [{"role": "user", "content": prompts["START"]}]
messages.append({"role": "user", "content": user_input})
return discussion(messages, "")

EAETENX discussion HE, TLLRAEBEZ MRS ZEITIM :

def discussion(messages, last_step):

# A OpenAl API LUKEXF—RES
answer = generate_answer(messages)
if answer in prompts.keys():
# HEI—DIRE, RERMIZEIERSIRF
messages append({"role": "assistant", "content": answer})
messages.append({"role": "user", "content":




prompts[answer]})
# &YITBHRESH
return discussion(messages, answer)
elif answer in actions.keys():
# FIRSE— 1 EE
do_action(answer)
else:

# FAILTF END K&
# MR E—FF MORE, BARBHEENALIER
# BNEFHFm
if last_step != 'MORE':
messages=[]

last_step = 'END'
return answer

do_action EEILL A TEENS AR E =7 APl (40 Gmail API) EBR
HWHITIRIE, ARG, BHAMTEIHIR(EMNRITER,

def do_action(action):
print("Doing action " + action)
return ("I did the action " + action)

03. M Gradio WERAF RE
Elt, FEE%E, IXBAFRT. RITHERRANASZIR,

import gradio as gr
def start_chat(file):
input = transcribe(file)
return start(input)
gr.Interface(
fn=start_chat,
live=True,
inputs=gr.Audio(source="microphone", type="filepath"),
outputs="text",
) . Launch()

04. B/



EFATRIAETIT—Fo Gradio XA X5 H B LUXERILER -
Running on local URL: http://127.0.0.1:7862, WIRiAIa]
ZPEE, BLIRNIZERE 3-9 FimiAR,

dd file

e Record from microphone

Clear

output

Flag

3-9 . Gradio S*H

B #i“Record from microphone” sl iXPE ! F{ 11T 7 AT IHE, WRAW
3-10 F7To

User: "Hi"

Assistant: "Hello, How may I assist you?"

User: "Write an email to John"

Assistant: "Sure, what message would you like to convey in the

email
you're sending to John and what's the email address you want to

send
it to? Please provide all the necessary details."




43 file Z 1l x

Clear

output

Sure, what message would you like to convey in the
email you're sending to John and what's the email
address you want to send it to? Please provide all the
necessary details.

Flag

3-10 : AI BiEEIERAFIRHESER
BTI¥R, RINGEHEFIREEZER .

User: "The subject of the mail is Hello"
Assistant: "If you could also provide me with the message body and
the

recipient's email address, that would be great."
User: "The body is 'Meet me on Thursday at 4 p.m. and the recipient
is

john@mail.com"

Al BNERBREERIM MR EZSER, BEFRE 7T BFHEHNER. |
FFAMEN, ExREHRBFMFE&X,



AINE E7E R OpenAl BUARSS IR ERNNSMAENERNH .
o, AIE RN ABERIIE, Gradio MEATERRESHNNARE
F, MERRAI, AlBENEEHREZ2EMA. FATZNERS
4 SHNDAET TIERAMNE 5 FNAB LangChain 4252, LURMHEF
iSRRI

5 %I, HRRWEIESRIHRERIRAIHATEME
E. XEEEMR | BINMEAT API WEIAIRE, RELHAE]
EARSRERL. ATRE-BWHEL, BFERAS 2 ENER
i E,

RMEZ, ULTBIETRTER GPT-4 M ChatGPT &N AIEFEHIEE
FFB S,

3.5 /g5

REERIN T A GPT-4 M1 ChatGPT A& N AIZFRISMATREM, Fr{1ivie
TREAXERENENAEFNNEZ SN —E X ERE, 22FE APIEH
B, BUERM. REEEIT, UKRREZEAFZEE,

BATERME T HATRA, LB A ERE N BRERHo

1RBAE, fEB) OpenAl ARSZIZEHY NLP 8877, RAJLUFXEABIEHITHEE
AEINAIERTR, HABXIEASLIURI AR IAIARSS

AT, BARANLRERBFAR, Hftt5 GPT-4 Ml ChatGPT RENAIE
ZMI. 7EH 4 EFR, RNTRETERHENEAR, NMFHBEIRITD ZIEX
RS RENET,



FE4E GPT-4 M ChatGPT B
¥15

BEISAE 27K LLM 1 OpenAl API BYERKIIR, AABIMRILIRAIRAEE
E—B#7T. AEFNE-LRARRE, 1LIREETSITD & IE GPT-4 1
ChatGPT BB/, MIRTIIE. EFAZINIOBERZEIRNEGEESH
THRE, REFAFRMEF A LLM i N AEFRT RN —IRIR,

41 RBWRIE

ERAMFTRTAIECH], LRNEE R FPIRIER
chat_completion ¥, RAXTREERATE. A TERBEME
B, BITHZEBEEXAT :

def chat_completion(prompt, model="gpt-4", temperature=0):
res = openai.ChatCompletion.create(
model=model,
messages=[{"role": "user", '"content": prompt}],
temperature=temperature,

print(res["choices"][0]["message"]["content"])

ZERBERBRAHERIER 2R ELER, model Ml temperature &
PN ENEREHIE, 2 5IHEONZEN gpt-4 H 0.

NTHBRATENRIE, FITSBEXERRAFISNAE“As Descartes said, I
think therefore” (IEZNE+F&) LRI, FHEBH) . MNRFIEXAH|A GPT-4,
BARE BASEIER A& A g8 HINBIR IS K b2 B8] F ¢

chat_completion("As Descartes said, I think therefore")

REIRYE O H SN FFAR ¢



I am. This famous philosophical statement, also known as "Cogito, ergo
sum," emphasizes the existence of the self through the act of thinking
or doubting. Descartes used this statement as a foundational principle
in his philosophy, arguing that one's own existence is the most certain
and indubitable fact that can be known.

RBARIER TN ER, B FTFUREIENE LLM NRERA, M
MmREIRELIAZF L S NER BRHH. Al T2 E a5 AL #1738
B, URWAIBATNARFNENER, N, Al TRRIHEASREwfE
[EFARIAIMAEE SR ERR T, XEHEATIRIER,

FTEIENE, BT ILIERTRESRM OpenAl API BMFERMA. ZMAE(R
RXeG OpenAl HMNEHE WV ICERIELL. 2058 2 EFmIR, F15EFZUEIN
fEFE max_tokens B8, LU EE A& H AR,

FIEEER, RE1ZE [ETE openai ENAERFEREFENSE, RAWNRE
Fi temperature. top_p # max_tokens &%, A2 ENEEAMERRN
iR, fRUTTEESRIBIATRINER,

4.1.1 IFHBYHRRIE

BREAESFLUEIIRRIANRTR, SEMHE. XAD%E. BRI FHIEE
%, EFFREXEESH, RNEEFBEERTEPEX=ZAER | £
B, L TFXHES, WE 4-1 Frmo

You are a nutritionist designing healthy diets for

high-performance athletes. You take into account

the nutrition needed for a good recovery.

2755 I do ? ho9rs of sport a day. I am vegetar}an,-and LR
I don't like green vegetables. I am conscientious

about eating healthily.

4-1 : BRI



X=ABRHIEBENTY, TG BRSEEN, FT, NRER
HEIT R TR H AT X = AR, (TS EEREER.
BIE, MEERATREAEER, ¥TEANES, (ETEEEREE
BREETS, MBRASES, VRASSINNE. RITEEETXESA
KI5,

01. E X

RTINS —ARBERE L TX. T LLM BERANARN, #BRA]
BETF ARt E RS, AT HBAX—R, RIgF(18ER GPT-4 g3
— T NAERF, ATHETENER. FK, HlIHERERTL
TXHREHER, F— T LT ERERDIAT, BTN
RISV TS,

RigfERUX TRIERIRTRIAE -

chat_completion("Give me a suggestion for the main course for
today's lunch.™")

BANSEIUA TR ¢

Grilled chicken with roasted vegetables and quinoa.

IE, ARTAFMAESZ LTXER

prompt — mon

Context: I do 2 hours of sport a day. I am vegetarian, and I don't
like green vegetables. I am conscientious about eating healthily.
Task: Give me a suggestion for a main course for today's lunch."""
chat_completion(prompt)

BANSEIUATREHER

For today's lunch, you can try a Chickpea and Sweet Potato Curry
served with Quinoa. This dish is packed with protein, fiber, and
essential nutrients, while also being vegetarian and not relying
on green vegetables. The curry can be made with chickpeas, sweet
potatoes, tomatoes, onions, garlic, and a blend of spices like
turmeric, cumin, and coriander. Cook the quinoa separately and
serve it alongside the curry for a delicious and healthy meal.




AR NEFR, BTRTFEISEES LT, RERELSLHHEF
Firdl . eHEF T —EEEEARMNERERXE,

ETF3GEE5 1R GPT RE#HTREREHBEEREMENRIE. WE
FAERFLETXHNRETEAR—TEAERE, BEFRE. BELT
N MAEHXBRANSBLERTF. ATHEASH L, RATLU
15 GPT-4 IRERE W, ETEIRAR, FiNESERRiE, FHEKIR
R, meEfsneUgmieMRANBRkEI(RE X T L
RV,

fERU TR -

prompt = mmon

Context: I do 2 hours of sport a day. I am vegetarian and I don't
like green vegetables. I am very careful to eat healthily.

Task: Give me a suggestion for a main course for today's lunch? Do
not perform the requested task! Instead, can you ask me questions
about the context so that when I answer, you can perform the
requested task more efficiently?

chat_completion(prompt)

GPT-4 M HRH LA T :

Sure, I have a few questions to help me suggest a suitable main
course for you:
1. What type of sport do you do, and do you have any specific
nutritional requirements related to it?
2. Are there any other vegetables or ingredients that you
particularly
enjoy or dislike?
3. Do you prefer a hot or cold meal for lunch?
4. Are you open to trying new recipes or do you prefer sticking to
familiar dishes?

RENEHRIRENEE SR miAE X RIEXLER, Bl IrTUERT
HREHL TN, B2, BITENFERERTENZEERX TR
B



02. H£55

ESEX TR GPT-4 IREAE, AENZBAHBER, (RMiZiE
HEBHNESER, HERTEIPERGENEERS | SR L TR
FREAEERVES

EREAIAIFH, ESBIREAFERE BTN, Bi1TUNZ
ESHMAT, LURBRAEBENNE. EARAIF, FlIERRER
N—3KRAE, FHESHHEMATEN -

prompt — mmn

Context: I do 2 hours of sport a day. I am vegetarian, and I don't
like green vegetables. I am conscientious about eating healthily.
Task: Give me a suggestion for a main course for today's lunch.

with
this suggestion, I also want a table with two columns where each
row
contains an ingredient from the main course. The first column of
the

table is the name of the ingredient. The second column of the table
is the number of grams of that ingredient needed for one person. Do
not give the recipe for preparing the main course.

chat_completion(prompt)

REGHUTREER !

Suggestion for today's lunch: Stuffed Bell Peppers with Quinoa and
Black Beans

| Ingredient | Grams per person |
|- S ERERREEEEEEE |
| Bell peppers | 2009 |
| Quinoa | 609 |
| Black beans | 759 |
| Onion | 509 |
| Garlic | 59 |
| Olive oil | 109 |
| Tomato sauce | 509 |
| Cumin | 19 |
| Chili powder | 19 |
| Salt | 19 |
| Pepper | 19 I
| Shredded cheese | 309 |




OpenAl API RAIBIESIE T 48 MES T, XERFIBTT GPT IR
BRI LAITINESS, EFRS N RAEEEE X RN EaMHETR. &5
XLERBIERT GPT-3 A8 H] Completion s, BXF

ChatCompletion im=3Kii, RIEEHEEN, HHXERFIETFIT
BH 7 20fA]45 OpenAl f2EIERES . ENARELZF—NABEN], Y
WwEAL R,
BEYIE
Y EAFPRER, FREESNITENRED T

I IRy LT

Correct this to standard English: She no went to the market.

N_FRFEBE—T
R 8 ZRBY SRR 9 8 SRR

il L

Summarize this for a second-grade student: Jupiter is the fifth
planet [...]

TL;DR &

TL;DR &“too long; didn't read” B FHRRE, BENKKT, &
1527, BALM, REEXEKERERMNNITL; dr, BIRERIER I A #H

BK o
1TR45,

RIER A0,

A neutron star [...] atomic nuclei. T1;dr

Python 33 BAIEE




FA BAE S MR —EX Python U,
iR RN T,

# Python 3

def hello(x):

print('hello '+str(x))

# Explanation of what the code does

THETETIE) S
P —NEHRHOB A 8 2
RRATAIIT.

# Python 3
def hello(x, n):
for i in range(n):
print('hello '+str(x))
# The time complexity of this function is

{&& Python bug
18 & 2748 bug BY Python 1,
ERIATRAE T,

### Buggy Python
def hello(x, n):
for i in rang(n):
print('hello '+str(x))
### Fixed Python

SQL &K
MEE B SQL &if,

RIER A0,

Create a SQL request to find all users who live in California and
have over 1000 credits.




KLtHEER
;_.I.ﬁ 'fj-jttto
iR R AT,

Create an analogy for this phrase. Questions are arrows in that:

HEZEIC
BERWLE,
=i L

Convert my shorthand into a first-hand account of the meeting:
Tom: Profits up 50%

Jane: New servers are online

Kjel: Need more time to fix software

03. At

T‘ EERTAR, RMRENSRE—MAXZERTE— ARG, 3
7, ABMETXRILURIIER, BRENERA IR RE Y
#lo AUTTRAF, HNNEFREZHEFTRNAE -

prompt — mon

Role: You are a nutritionist designing healthy diets for high-
performance athletes. You take into account the nutrition needed
for a good recovery.

Context: I do 2 hours of sport a day. I am vegetarian, and I don't
like green vegetables. I am conscientious about eating healthily.
Task: Based on your expertise defined in your role, give me a
suggestion for a main course for today's lunch. With this
suggestion, I also want a table with two columns where each row in
the table contains an ingredient from the main course. The first
column of the table is the name of the ingredient. The second
column of the table is the number of grams of that ingredient
needed for one person. Do not give the recipe for preparing the
main course.

chat_completion(prompt)




BASRIULTE

Main Course Suggestion: Quinoa and Chickpea Stuffed Bell Peppers
Ingredient Table:

| Ingredient | Grams per Person |
|- S GEREREEEEEEEEEE |
| Quinoa | 60 |
| Chickpeas | 100 |
| Bell Peppers | 200 |
| Olive 0il | 10 |
| Onion | 50 |
| Garlic | 5 |
| Tomato | 100 |
| Feta Cheese | 30 |
| Kalamata Olives | 20 |
| Fresh Basil | 5 |
| salt | 2 |
| Black Pepper | 1 |

IEANRFR DY, #Rmiel Rl T IAER GPT IREIXIFRY LLM RUBEER 7%
. el IUEMRAEEEER, 5|SEEERFERENER. 24
RBEGIETHIRTIZITEN, EFAHEZEEREEEALTY. A
MES,

AR, XRB—MAE, R LIEIERERAE XX EERATRT
e RIENAIZFNEAFERK, —ERNAEXRBARNGN,
EXAEECESEENGE. A, FERRT“LTX-E5-AE"E
2R, MMFERAEBFERISITHRREANIE,

4.1.2 ZFEE
FATFE, GPT-4 A EKITHE, b, ©FAITHE 369 x 1235 ¢

prompt = "How much is 369 * 1235?"
chat_completion(prompt)

RBILG HIVEZRE 454 965, {BIEFAERRE 455 715, GPT-4 FEEfR 8 09
HFRAG 7 i518F, HREMNEMNFLE, BTN ERPEE MR
DKL HFEENER, XEKE GPT4 BEEREENNKE, AESH
ENLETXB—EBDERT—NE, ULSEH#H, BEREMTENEER,




WETET, STHFEHRMILIN, SREANERETLX. GPT-4 KT
WAIRIE, EREHFERE L
IAEEAEPEEEOTRORNABAREROERY, BEEN £ OB EXRT,

GPT XEN AR A S ELUBT IR TIERARTEIRIE. Eit, EBNEARBARMNKFITE
f@fF (40 Wolfram) SKEZSHIHAVERNSE, —FEE

Eﬂi%s%ﬂﬁﬁommumﬁﬁﬁﬁ#%@ﬁGmmo—ﬁ%?%
HEESREY, eATHITEBNEEEE,

REIESRENHERNE—TIRE, i, SEKRREITE 369 x 1235
B, FATAIUERIREHE—RMEEREE. ZEIMERKNBES, B
REERERNENBER THEXMNFEATN, REI(TLOESRRIE
MR RITHENEE, MEENERRNETE—E, NRGREES
RYBT (BT, SRR 8 ZeaVin)l,

FERTIANRERNILENZES BE XHENIE, SRR LUERERAR
RE 8 IR, X ARIIABHERBEREREE (zero-shot-CoT
strategy) , HH Takeshi Kojima ZFATE 2022 A KRHIL “Large Language
Models are Zero-Shot Reasoners” g Ho

DA RIEFERRTIARMERZSEFHIENRAR, BEEXIANER
BRI TR ETSHRARRITXMMEE, EBEERFRER
—MREVIGERKOEBERES . SENEEMTHERNDMFEERZIFRA
AE, EFAZIHBEFAFTEREES ORI R F#HTZIt.

FNBITRERN, ERTARERMNIZES BENFE (LR pFF
HJ“Let's think step by step”) &, BB Fin@ kD RIZKHITEIE, ©0]
e BBV BIRFITIEIER, MNMARRZBITETE— R #RHA]
o ILFENREEERBIHAR -

prompt = "How much is 369 * 12357 Let's think step by step."
chat_completion(prompt)




RERRE A TR

Step 1: Multiply 369 by 5 (the last digit of 1235).

369 * 5 = 1845

Step 2: Multiply 369 by 30 (the second last digit of 1235 is 3,
so multiply by 3 and add a 0 at the end).

369 * 30 = 11070

Step 3: Multiply 369 by 200 (the third digit of 1235 is 2,
so multiply by 2 and add two @s at the end).

369 * 200 = 73800

Step 4: Multiply 369 by 1000 (the first digit of 1235 is 1,
so multiply by 1 and add three 0s at the end).

369 * 1000 = 369000

Step 5: Add the results from steps 1 to 4.

1845 + 11070 + 73800 + 369000 = 455715

So, 369 * 1235 = 455,715.

BEFFANAELRE T EENNT., IECRTIERNIADENEN. BER
SEENSE, MASHEEEE R,
P RERTENZSDE, EHEIE, SRMMEEEE, ®
7 GPT-4 FHIELITAI 58, WFFEE ZMET(, il 3695 x 123 548, Bl
EFEAXNMEIE, GPT4 MAREEERHIFMEER,

SR, BITEELTENE—THFHIMENTRBEEEN, HiFHINRE
LERRSEEMEB. X FEMEFERDBNEENRXP, SLIGIEAX MM RIEE
BFEERES GPT RENERYE, REX PRI AZSHBFRBAEN,
BHANERATEIRR. 18X “Large Language Models are Zero-Shot
Reasoners’HIFE &M, EXNTFZLERNRB. S RGSHIENRB. Tk
REEAY 0] A E M RIEIER R FIEE BN 7AM, EXNTFEEEEREIR
HiREE B EEWR

413 SREIDEREY

DEAXES] (few-shot learning) 2H Tom B. Brown HF ATEIEX “Language
Models Are Few-Shot Learners” P HAY, EERYE LLM U@ iR IAHHY
WD TRAImeEFTEHEH G HENMENSER, EERIDERZE IR,



(R LUAEBHR M LANRA, SNE 4-2 Fiim. XERFIIE SRR MEAERN
BIlo

I go home --> @ go
my dog is sad -->my & is &
I run fast --> @ run ¥

Rmia I love my wife --> @ my wife
the girl plays with the ball --> the @8 - with
the $% :
‘The boy writes a letter to a girl -->

4-2 . AENNRAIRERIA

EARIF, FER LLM HRSER SRR RAKRENS. REERNFEE
ARTIALERE TEXMIER”, BRIV EERTES], XERFEEH.
SR —EflF, ©REHZIHEHElrRE !

prompt =
I go home --> @ go &

my dog is sad --> my 4o is o

I run fast --> @ run

I love my wife --> @ @ my wife

the girl plays with the ball --> the «» 8 with the ©
The boy writes a letter to a girl -->

chat_completion(prompt)

BTS2 TEHER !
The &3 £ a @ to a &

DERFEIRGRE T EFEMRERBATRN. A5, E&E—17, &
MM T BB e MR R IE. X MMERIES iR GI EEEERIA
o RELFIRIEL E R PIBIRIVRITIR(F,



BATAIUER, NEILVDRA, EEREES § PRI @EIFREIZE
ERFPRENBENIR, LLM AILURIED E6F R sEN £ ERRNE
E

Sﬂ DIEARFEIE LLM H—TERAIRR, BAEMER LLM 8ER
EEENEE, RFEERIFIMERENTHRITEMES,

iR PRERAIE, SORERLTSXCEMEEX. BMBRAIEET
RECECFR R AR TN H BRI, Kk, EEATTDIRER A HRA
AJRESEENFHRNER, Alt, FARSERAHBERENEEERN
B2, WREEMRITESEXEE,

S LLM B —M7AE2BHEERES] (one-shot learning) - MBRENX, &
BERFEIH, FNRBH—REREERRITES. REXMAE
RENIESHEIOEEREIED, BXNFEENESE LLM EREEFEY
SRR ER, EUERENR. BEEAFINMARERR. £ERERETE
R, HERAEE (R API FERAER) . A, HFEXNESH
SEEEAIRBFAIELERNBE N, DHERZESIMMERTREE T,

;iE%EIEEﬁﬁ—ﬁﬂﬂﬁﬁoEﬁkﬁ%ﬁf%ﬁ,WﬂuE
BB EIRBIFLHEIR %

ZERNF SRR TIZMIMLE ¢ Prompt Engineering Guide 1 Learn Prompting, M{E#H—%5 %3],
—FEE

BARTRN T S AU BIRERR T IERT, Bi5EE, RelLUF
XERIGESERER, RFEIFIIUR,. ARAGHNIEEREIRE
BT IARAE RS E /IR, 5ieE, RAIER— 1R & IEINAR

T2,

414 WEBRTIUR



BINBETRT UM TR IR, RAXERTT, Bf1AU5%F GPT &
BmTH, UEREGHNEREFMFHERINNEK ATHNAES
15, AHEN GPT REREIR R AR EEFER.

01. IR IRERH EZn)&A

TEIRTIANARE, WIREERIERE R E T REER N EZ A&,
NRIFEFEWEETIRNBANERER, BAXFHIEEEL,
2R, (RRIERRIAARE NN A

RBRHIBRERBNER TS ? (NR&EH, BEFX T LT
WMo XEFE—RK, HFLEIEET, (RRIEENS E &SI TRAMERAY
5,

02. (b5

B, RAgemEE—TRENEEFRFER LLM NEE, EXHER
T, MERABEE, NRIFBE—1JSON kit 3, BLEEFES
£ JSON iRz il EEAHIE. MNRIRTERTIAA N
% json. loads &%, BLIERLHNEREEN. XMRIHER
FHFZT%.

tban, fERLLRA

prompt = mmn
Give a JSON output with 5 names of animals. The output must be
accepted by json.loads.

chat_completion(prompt, model='gpt-4")

A HFEILLT JSON UES1R,

{
"animals": [
lllionll,
"tiger",



03.

04.

05.

"elephant",

"giraffe",
"zebra"
]
}
ESET

ZIRA, BEERETSNFERIFIVER, CHRIERTEHERN, &
AERZE, HRFAPZNIERNES, E8XRARFENRD
Ao

X eI LGB S E R R SE Mo

ERREETR

EXAERDRY, NHERTEEEIEEAHEEREFEENA
E%%Iv*ﬁio AERTEANLRETER, ATIEMREEEERE

o WTFERMES, XMKXIFFHER | SUFANRDEAFNZRE
ﬁ? S, REFEESEERMEREED.

“rez E—Fo T UERTIERIERRE R EE ISON SR
BT IEAINE AR R,

A2 3 EWIE 3 PER T HERT -

Extract the keywords from the following question: {user_question}.
Do not answer anything else, only the keywords.

RAXMRTEANIE, REFEARERET.

AN EEFR I



PREIKEEE B FENME, MRMAIAFERERLOZ 1 MEHE 101
BAF, BLAHRERFIFIRTIEFR, XMEHIES 3 ERIME 1
hRRfEY @ FNHEREE A 100 MRIBER—ERABHLFETR.
FIE 4 %, HNFFANENEEEEKERS | “aRIREERIZ ]
W, [B1% ANSWER ; MNRIREEFEZFER, [B1F MORE ; (1IRIRIAEE]
%, [B1% OTHER, REIE—NHE, "MIRERERE—MIE, BREEFS
AT, MAREBEET.

3#,Z 2023 ££ 11 A 19 H, OpenAl 7E Chat Completion API FR¥Ti8 T I8 B4, 12T JISON
BXAER, BTRFRERERIEERENN JSON 8. TEIRRIAFIRE JISON Bk HER
B, FBFFE JSON XA U FERBEREIFNER, —FEFT

4.2 iR

OpenAl #R TS ERFEHAN GPT 128, REXLFEUAERIMES LK
DEE, BHWHEESHLETXHEN#THIAE, AILE—FRESE]
HYTERE,

4.2.1 FFHATE

BRIGIRE AN ERE— B FEH BRIE § £/es. HTFIRILEIRTTERN
T EREERL, EitirREHLEMSRS HEBFEAFR S RF—ENE
ERME. BHEIX—xR, BRMERE | ZEASAZEINMANRTIERT
FeRFIRE EH IR RN A, BANRERBEHITHIE, ATHRYEC
RS,

MNFRXNF, (RBRBERERERTFHMG, HhaE X FRE WS TN

BiE. EPEONRFXEZANEE, AE, RAUERXEEEYRE

MAEEE, UEREZINEFMARESRIIEC, MiAEREEARR

ERET OpenAl IR FMEREMZRVFRE, HPRERNAERMINERE
¥, LENFERE, NMEEBEEXES LiRE/ERE, BdXIaR

B#1THOE, (RAJLRIZ— LMt e SFrRE SRR E

F BB el 8 £ s



4-3 BR THOEAERE, R ERFEMRANBIESEREFRINE GPT X

BIRRNEIE, WA BinE ERTER sEs 1E 15 E U R LE R s GPT

REEFIIN. FERFENE, WARNREZHRE, EAITF OpenAl
HARSSes Lo S ZmpVRE—F, (RIEER OpenAl API RfERE, BA
EXEERMER.

A fhe
- GPT=HY >

BrA [ womEn |2
FGPTIREL |

1 IE i

\

4-3 : AT E

S ENE{R{E A B SEEEXN LLM #1177 H0A, FREMhARE
7£ OpenAl VARSZ 28 £o REERIT OpenAl API SHRELHAITRRE,

MmABEAMERE,



01. IS EEN T RIAE GrT ERER

02.

Bai, #MiE{GEAT davinci. curie. babbage # ada X1 N EAHIEE!
4, XEAR BRI ER R B 7N, FAARRIUA
NAREFEZRRSEIRE | B/NHIRE (ada ] babbage) PIRETE(E]
BESHRFERNNBEFPEREFERAMNE, RANREE

(curie #1 davinci) NIHRMH T EREVIES WIEMERKEES, NMEBTF
TEFESERMENE RMES.

ERBIARETF InstructGPT 2%, ENLRELE RLHF MiER. @i
XEEMIRER, IR EEXBIESE AR INRENE, /re]
LT ENES IR EFIRE, BIARE InstructGPT R%BIAMIE
e NFHEIERE ), (BERENRME T smANELM, iL/ReI T AETII
SR IR N A ABE I RMEE MM ARZR

S RO, BIEREMER, MAREFER InstructGPT %
HIFRRyIEE,

X AR D EERES)

WA S EESE—ARIE LEMIIGINERE, URRRE
HUMEREH EHROIEE AR, EMAIRES, RENRNTSHFRE
#Ho DEAFIN 2@ IR EERE R EEREENFHF, Uis
SERENREXLES FoH BIFER, AOFEAFEIIREH, EENRN
BB AR RIES,

TIERMIBARRIEARTES), #EIMUARIGE GPT 128!, WiErTAEE
BhBNSRIEETIMERER, EAMAREESRMES L TXHE
XBER,

XESFMIAEEEEAAERIEARNTR, XMERILAREREE
BHNARER S BTN EIEE RN, CAES >



DEAFIR—MERENSZE, HYEEAREES, RAECTE
BEMNGFERE, SRERRTAARFEREEN R EIES
Y, XMEIGIFEER. DERFEIILFRAGEBREIR T REFH
= EMES, XEEMRATZAMNEAER. XMMAEENS—
TR EEFIRERNA, ERERMIIGHIAREER,

WEEEFERIIARENIE S FTATAIBRZEIRE T Rl ERAX
MR, AT TEHOAFERNEIEE, RIS TR ERES
NFRWARIER, BB MM RERFEERSHENMB R
£, SIZR GPT REERES LRI BIFEFEEMIANUEF S
BRI TR, XMFERERH. A, NTFEEFNESHE
BEZERMCNNAD SR, REARFEZEANT LA RAHTII
%o BBV FHMF BRI & ESRERXF—TNATR, FER]
LEAIEE T IWNESHIERE, EXARFER+AHEEHELT
Tl XARHIERR A L EE IR SR AR ERE, AHEREEME
R E STk

S TEF S B ER N — TR FRRVAIR N BT A REHE X AY
g, ERNLE, FERARIITEIAMERCHIANRRIE
BF o

AHZE 2023 F 12 B 2 H, OpenAl Z3HMIAMNERIGIE gpt-3.5-turbo-1106 (#7F) . gpt-3.5-turbo-
0613, babbage-002. davinci-002. gpt-4-0613 (SRI81%, FEZXMEFHIAF AILUERIEIARE) #
=x

SHIER T XHPIRBIMAREERE AT ENS BERARMFEES KRR, WLAES, 25—
% RAILCEE MIAEE S — IR TR E & e S HRTIANU T EMRASFEER, REIIEF
B MIERFNNEET. FEit, MG, MANENMERTRENIRT, SXHMAEEN
LS FEE

S8E 2023 F 12 A 2 H, OpenAl EEWHIAKIBENERETT L. BEBERT, MRAFER
fit 50 ~ 100 MNGTHEITHIE, MEIBRRAZABEAER. —FEF

4.2.2 {EF OpenAl API 1T



ATIRHESIRER OpenAl API KA LLMo Ff 1455 SIUNEESR R,
EEE, FHEEA OpenAl API BEE— NI MIARREL,

01. EREIR

E3 LLM FERE—EESRANEBIESE., ZBIEENIZE—
JSONL X4, BEfRE—1TXN—MeniE-#hEX AR

{"prompt": "<prompt text>", "completion": '"<completion text>"}
{"prompt": "<prompt text>", "completion": '"<completion text>"}
{"prompt": "<prompt text>", "completion": '"<completion text>"}

JSONL XX AXHE, HPF—TRI—1TEMEY JSON R, T
A LUERERSBEEASEIE. OpenAl Bt T —1IE, wIUE
BhRE R e ZT BB EMXHRIL (CSV. TSV,
XLSX. JSON 3% JSONL) fEnimA, REENEIRFIEAMX A N2
588, FEREHITEZRBTHIADTIEN JSONL XH, ZITEXRSE
WEERE, HiIRESUHBIERENEIN.

FERIEPERAUTABRITEITIIHIER

$ openai tools fine_tunes.prepare_data -f <LOCAL_FILE>

ZIEFRE—RVEICRAERAXGFNER, (REIATLUIRRXLE
i, WAL ER, EAILEEEER -q, NMBIHERFEEN.

S Y17 pip install openai By, ZTESBMEE, Z
fa, IMERIUERIERERE.

INRIRAE BRBHEE, BRI ERERIREERREIED NIGE
MRS, XE—MEFREE. FEANERIIGERMERES
o WIERNATHERETERATERSHEBVEE LR,



02.

X LLM AR BT aRERf, KRIFAETREX. SERCERE
SHITHIER, BRENEIEHTTRE, UBHRERSILIENAER
TEBRAR. NRBEEEIAMETEFEZFIERS, WAILG
EREF,

R

HBREWHIERE, FERNHE FZF] OpenAl AREZ25. OpenAl API 1T
ARINVEHECRIZEX . UTB—EEEXH,

EES

openai.File.create(
file=open("out_openai_completion_prepared.jsonl", "rb"),
purpose='fine-tune'

)

W NBHENERN © file f purpose, EMIAR, & purpose IRE
A fine-tune. XMW FHOUAN THIXHE. ERBNETHE
—NFH, {REIUE id FEPKRERXHE ID. Bal, XHFHNEK/NA]
LUXE|1GB 7, WIEEZER, 1HEZR OpenAl

MBRSC A

openai.File.delete("file-z5mGg(...)")

file_id BHENERN.,

SIHFRE B EFRIN

openai.File.list()

RN ID AJReRBHE, HNEF A Ee,



03. SIS HMiANER
WiAE EEXHR— N ERNEIE, Wma

openai.FineTune.create 7E OpenAl RS 28 L BIEE— MELL, A
RIBLA ENVHUEEM LIS EREE, ZEMMmN Sl S BRIV

MER, WEIAVIRES. fine_tune_id, UREREERINIEEN%A

o

& 4-1 5T TE2REMASE

# 4-1 : openai.

FineTune.create H—LEiGA SR 8

FERAM

ik

hE

training_file

XEW—HRESH, 238 LEXHMN D, BIBELTE
1t 79 JISONL XtH. B MIGREIEE— 1 HE prompt $EH]
completion $EHY JSON FHER

model

IBERTHIARMEREL, BI%EDE ada. babbage. curie
davinci, Z0EZBIHIATAER, BUAMERMIRER curie

validation_file

DEHWIEBIENE LEX M. EXEFRBEERERRTRE
cRE R M3t A T 2 B AR IEHE AT

suffix

XR—1TRZH 40 NFHEARNFR S, SFRAIEIEE
XIEB LT

B 33 4 | B 3 A | B 33 4 | B S3 A

MEE 40

04. F HHREEL

FEE




B LGEE L T BB R EY OpenAl BRSS 25 ERIFREHIAIEL -

openai.FineTune. list()

HZRE—FH, ZEFAEMIARENER,

05. BUHHIA{Ek
B] LU A T BRI TE OpenAl ARS5 85 L5T1THIMRL :

openai.FineTune.cancel()

B RE—TNEMNSH | fine_tune_id, ZBHEL ft- Fk
M= fTE, FIa0 ft-Rel120tqdRad(...). EEEFEH
openai.FineTune.create BIEEWEKREN, MRIMREKXT
fine_tune_id, #BARILUEA openai.FineTune. list E&E,

BE2023F 12 B2 H, —MNALR HERFRE X ANEILSER] 100 GB, BNXH AN LEER
512 MB ER& A 200 A MEide —iF&E X

85 % 2023 F£ 12 B 2 B, OpenAl 7E8IEMIAMELAYEASEFIZNNT hyperparameter (8%
) , ALIHIEFRRRAIRE. FIRFH. JIGEENRABREHITERE. FEE

4.2.3 AR

WORR M T —MER KR AFE, BHTFRAREEREXNATRPNIE
BB ATNABILVMERMIBRIRINZES, MXEGFHRIREEREE ! R
FEB CRAGIFEE] T R—RERIRE, BRI, MANRALEET
RTIEBNRAES, AEEAZSHEER THIELTF. FTIEFEERTE
BY, HERT U R EMRETR,

01. EEXEDH




EXTEAF, LLM KARLEERXAHRDNEMENER, XE
MBS ERFNENTEEN, XEIFTIATREERERNST, 1
SiRE, EXES—REMAREZ AR, GPT-4 ST HE 00 B
o BT AR R T M MG E TUATTMESS , EIIER I
ATZEERERF. BIERETERVARERE LY LLM #1T/
i, WEHNFELENRLAR, ZRE A UBr b EERY
X, AERITEZEERENELAFAEXNESHTRFEMAL,

ERAREHIENE LLM, UDIARNE, XFHAIUNESESK
RIS EaVltae, EHAEBEFNAEBRIERIERAEE
SCERY AR

02. BRICISEHE

EXTEAF, BARIUBBREDITFRARRERARE, HiRd
SRR, XFRREISTABARIIRIBIEE LIIFER, 8
BB A EREIE SRR, BXREKE, 5EE, XTHEME
{IF GitHub 3% Copilot BIARE, % T B SE@I SEATHRR HIURSFNE
PERBEHBNRBEIAZARBEND, (RA]UAERMIENRIIZRRE
FTERRERS, IAEEE, FERRENIMERREERNES
WEI .

tegn, JSONL XA SHRBRENINEETIE, XIHHBEREEE
SJaNfalfe R BAE X MRS RER . UT2— 11+

{"prompt": "Review the following Python code:

'def sum(a, b): return a + b\nresult = sum(5, '5')'",
"completion": "Type error: The 'sum' function is adding an integer
and a string. Consider converting the string to an integer

using
int() before passing it to the function."}

03. 5> RE



04.

05.

xRS WSIREMORIMIRESFMS A, LIMIER LLM
AILVERLTERR. JERBRIREE., £S5V SICRAFAE X pIRIEE LA
&, LLM RIS ERAIRARNA S5 SCARRYAIEM T3 tban, =EA]
LU RAT X T LA ReIF AR S E 48 ENE T & A 15 R HEE,

FRRNERBDRESEFHNVEXERHEE, TEEREREFERTE
F, XFE—X, (MEAIUAKRERE— IS XENREERREE
BY JSONL 14, ZHFIa0T,

{"prompt": "The central bank announced a 0.25% increase in the

benchmark
interest rate, citing concerns about inflationary pressures.
This move is expected to affect borrowing costs for consumers
and businesses.",

"completion": "Bank increases rate 0.25% for inflation worry. May
affect people, business borrowing costs."}

BRARSEBE

SOAREIMEL, ERMIERRERENFRASE AT E Eithck
EMFENR. TERRE, RAXEEE LS T WA & =aF
EH, DEARZITEEVOEXME it BMiRERREAEN
GPT-3 1=E!, EfIRA7T RLHF %A, EfEAR, XERBEFERHRT
Wi, EMAMENEMRE, RERAEF— 22 IGFEIERN
JSONL XfFo FFHRASEERFHAR, ZFNIZ BRI AR
XN ERE S NEIERR.

AELTHERAS

— P EIHENRE NN EETIMENERERSHRE. 5|AA
HES EFXHEXNAT, W TFXMES, BhREARIE RS
RBEER AR ERE. SHEMFERM—F, MFZELIE—I%k
BiES, UWERBELTMATENT LIRS, Alt, (REEHREIFZX



FLUFININE, XEHEFATIZIL TR 4E2X A8
JSONL Xffo UEF RS TIAM, FRARE. A ERIFRINN X
TRAZFHREEXEE,

AR U B ERSEF ISR AR ERE, EREErHE
AN E T E R B, BRPIRSHFREERANNE, R
ZWEHBZ P RS ENEREREE, BEBIAF RIFAKEERE,
BB MRS SRR R E, XERE % B AR
PIEERAR, HRMESENARRSS. i, RERLIFSNELL
EWRAER. SESRH~ miEFEFEERE,

4.2.4 ERMAIRBFERHE RGNS REEE

EARF, (A —REFHREEFENOGE—IXEENTE, FAH
EERBREIEIZME LB FEHEHEER, XEBFHHFSERS
SR = mEARSS.

Rzt e —1TREXMLETIHER, IR ITEASIEKIE]ZE
N—ERERZF B FEEEHEER, NEERHE—ITRRNELS
AR55. BFEMFEFETREEXTIEPERMIAKA, HMEEAE
BYEHE SR THIA,

HFERER, RNFEEHEE 8%, RFNEREBEIALETRES
HBBIERSH, BEEREERT, SREEEAIUSESIRIREERAN
FRIRTT 5o

01. SIS EURES

FETENREIF, FHAIFE GPT-3.5 Turbo SIESHEIE. H7T HME)IX
—/, BT ERT™AREE, BRNAZEEREHIEAESENREE
W LIRS, EIERSIESiEREIESEE. EIEFrEm A RS
HRME, AT REEFIEARN, RiIhBETEIE X
chat_completion BEHETRIA&AIXLE GPT-3.5 Turboo,



ERIABIFSL, BAEX 3PIKR, PHINNEESEE. BEIEFRTER
AN ERYRIR

1l_sector = ['Grocery Stores', 'Restaurants',6 'Fast Food
Restaurants',
'"Pharmacies', 'Service Stations (Fuel)', 'Electronics
Stores']
l_city = ['Brussels', 'Paris', 'Berlin']
l_size = ['small', 'medium', 'large']

Ale, BE—TFREREXE—TRTIE. ERAAENERRT
TiERTs, BITHEZRTATHEBEXAE. L TXMES. £
NFEFEFR, AESHH 3 NMENTEERERNBNAIE UTE
ATERSHRBHEINFE— e !

f_prompt = min

Role: You are an expert content writer with extensive direct
marketing

experience. You have strong writing skills, creativity,
adaptability to

different tones and styles, and a deep understanding of audience
needs

and preferences for effective direct campaigns.

Context: You have to write a short message in no more than 2
sentences

for a direct marketing campaign to sell a new e-commerce payment
service to stores.

The target stores have the following three characteristics:

- The sector of activity: {sector}

- The city where the stores are located: {city}

- The size of the stores: {size}

Task: Write a short message for the direct marketing campaign. Use
the

skills defined in your role to write this message! It is important
that

the message you create takes into account the product you are
selling

and the characteristics of the store you are writing to.

UTFRTERAEE 3TRENE, AESOR. EFRTRIEGHKE
i, RATHA :

f_sub_prompt = "{sector}, {city}, {size}"




TEHEABNEELRS, ©EEAZEEXH 3 1FIR. HITIUE
B, BEIAHPHNREREER, BRIBSHENEBBRAESTHNE, T
& prompt 5&# chat_completion —f2fER, £ SHREE

response_txt 1, FAEZEE sub_prompt # response_txt ¥
J0E] out_openai_completion.csv XA, 1EABRTFHIARINIZEE :

df = pd.DataFrame()
for sector in 1_sector:
for city in 1_city:
for size in 1_size:
for i in range(3): # S81TEE 3 X
prompt = f_prompt.format(sector=sector, city=city,
size=size)
sub_prompt = f_sub_prompt.format(
sector=sector, city=city, size=size
)

response_txt = chat_completion(
prompt, model="gpt-3.5-turbo", temperature=1
)

new_row = {"prompt": sub_prompt, "completion":
response_txt}
new_row = pd.DataFrame([new_row])
df = pd.concat([df, new_row], axis=0,
ignore_index=True)
df.to_csv("out_openai_completion.csv", index=False)

AR, WTSMEFERAS, BITEER 3 MRl AT RO AIEFER
BRtED, BRI EREEREN 1. EXTHANRE, BITR—K
Pandas FR1FAETE out_openai_completion.csv X4H, BEE 162 XL
B, HPRID3S R TAMNENIXNEAIEAT, XX
JUTAO TR -

"Grocery Stores, Brussels, small",Introducing our new e-commerce
payment service - the perfect solution for small Brussels-based
grocery stores to easily and securely process online transactions.
"Grocery Stores, Brussels, small", Looking for a hassle-free
payment

solution for your small grocery store in Brussels? Our new e-
commerce

payment service is here to simplify your transactions and increase
your revenue. Try it now!




T, FHATRILURAR T EFR4EHE out_openai_completion.csv X544 i)
M

$ openai tools fine_tunes.prepare_data -f out_openai_completion.csv

IEAA TSRS, XN TEARRIE- N EX AN RM T SuHE
Wo EXARKRE, CEERSRNUEHIAHSIFERN DR
WiESeREERREHITIN

Analyzing...

- Based on your file extension, your file is formatted as a CSV
file

- Your file contains 162 prompt-completion pairs

- Your data does not contain a common separator at the end of your
prompts.

Having a separator string appended to the end of the prompt makes
it clearer to the fine-tuned model where the completion should
begin. If you intend to do open-ended generation, then you should
leave the prompts empty

- Your data does not contain a common ending at the end of your
completions.

Having a common ending string appended to the end of the completion
makes it clearer to the fine-tuned model where the completion
should end.

- The completion should start with a whitespace character (° 7).
This tends to produce better results due to the tokenization we
use.

Based on the analysis we will perform the following actions:

- [Necessary] Your format "CSV™ will be converted to “JSONL
[Recommended] Add a suffix separator °~ ->" to all prompts [Y/n]:

Y
- [Recommended] Add a suffix ending "\n"~ to all completions [Y/n]:
Y

- [Recommended] Add a whitespace character to the beginning of the
completion [Y/n]: Y

Your data will be written to a new JSONL file. Proceed [Y/n]: Y
Wrote modified file to “out_openai_completion_prepared.jsonl’

Feel free to take a look!

Now use that file when fine-tuning:

> openai api fine_tunes.create -t
"out_openai_completion_prepared.jsonl" After you’ve fine-tuned a
model, remember that your prompt has to end with the indicator
string ° ->" for the model to start generating completions, rather
than continuing with the prompt. Make sure to include “stop=["\n"]°
so that the generated texts ends at the expected place.

Once your model starts training, it'll approximately take 4.67
minutes

to train a “curie’ model, and less for "ada’ and “babbage . Queue




will
approximately take half an hour per job ahead of you.

EX T ERETNE, HIFFE—1T%N
out_openai_completion_prepared. jsonl BY¥T X, BJLIEE KXk
OpenAl AR Z 2 LLETTHIEE AR,

BAR, WNKHFREEFRRERVEREE, IRTIERAREELENNTF
fTER ->, HEFBRAEXAERNNT U \n EENES.

. SEAE RBUERMIRRE

LU EEXXEFH#HITHOA, EAFIH, FHi TSR davinc fEAE
MAREY, FHAERRIREFRINEER direct_marketing :

ft_file = openai.File.create(
file=open("out_openai_completion_prepared.jsonl", "rb"),
purpose="fine-tune"
)
openai.FineTune.create(
training_file=ft_file["id"], model="davinci",
suffix="direct_marketing"

)

X R ER RN EIRESH davind 28, XMUAZEIREEE—
Leptial, EL5EET, BITFHAE—TERTESHFRE, AR
FHESa| EEBEUR THEEEF A RRAEE. ROFIRCHE,

LUK PRV BRIRE, EAMF, MBERFEAR 5 2. Am,
a2 MIEEEEY 30 DRIIE .

$ openai api fine_tunes.create -t
out_openai_completion_prepared.jsonl \
-m davinci --suffix "direct_marketing"

Upload progress: 100%|| 40.8k/40.8k [00:00<00:00, 65.5Mit/s]

Uploaded file from out_openai_completion_prepared.jsonl:
file-z5mGg(...)

Created fine-tune: ft-mMsm(...)

Streaming events until fine-tuning is complete...

(Ctrl-C will interrupt the stream, but not cancel the fine-tune)




Created fine-tune: ft-mMsm(...)
Fine-tune costs $0.84

Fine-tune enqueued. Queue number: 0
Fine-tune started

Completed epoch 1/4

Completed epoch 2/4

Completed epoch 3/4

Completed epoch 4/4

m/mrrerarararaarar
e e e e e e e e

N IEANRiERACHE RPN, BdESSITHEA Cul+C, R
Rt#iFF 5 OpenAl fRS52:A0ER, (EXHMAZPEHIATR,

£ 2B INEERSZ IR FFIREBUE S TIMIEAEVIRES, RAILURT
HXFHRITHRS fine_tunes.follow, HH fine_tune_id 2
BEER ID :

$ openai api fine_tunes.follow -i fine_tune_id

—BaIZT e, FEERE)IX ID. TEZFBREIH, FHIMERD
fine_tune_id 2 ft-mMsm(...). WRIREKXT
fine_tune_id, MAILGESUA T AR ERPFIERE :

$ openai api fine_tunes.list

B ANECERIAMEL, BHRITA TGS -

$ openai api fine_tunes.cancel -i fine_tune_id

ZMERHIEEL, BFRITU TS,

$ openai api fine_tunes.delete -i fine_ tune_id

03. EALIHIANRERHI T A 2



—BMEZIRE, @@ IARNANERE. &E2NIXA
7Er2fEF OpenAl Playground. E7EIt T ERiFRIREVIRE, BILUTE
OpenAl Playground REAMIB FHRIREPERE, WE 4-4 Fim. P
BEEIWMIENREEELSIRNERS. ®FEREGE, JUFEREHTT
o,

Playground Load a preset... v Save View code Share

Mode
Hotel, New York, small -> "Upgrade your hotel's payment system with our new e-commerce ¢

service, designed for small businesses in New York City. Say goodbye to clunky payment
systems and hello to seamless transactions."

£ Complete %

Model

[dawnci;ft—wnrldlin..‘ v

-

babbage

ada

FINE-TUNES

e

[E—————

[ s ]

davinci:ft-worldline:direct-
= marketing-2023-05-01-15-20-

4-4 . £ OpenAl Playground P{EHSIHIARNIER

BATEUTROFERAZIMIARNEE, {8R1AA Hotel, New
York, small ->, fERBHE—TETHERT, REBEEMT —
Mr-&, RF#r A998 —x/ )N EEERNTELSZ (TR,

KINBELEI—1TRE 162 MIFBVNEBESERE 7T HEBINER,
NTFHIEES, BAEEEMREILENF, REFRELTT. 1
N, AEIHE)IEERERN. FERIERT, VIGENZBEERE
B,

£/ OpenAl API BY, AR <RIEYA NEH
Completion.create, RFAIFEZMIEENBIMENMASE,
AETIEN -> SRFABIRTIA, H¥ \nigEELLE :



openai.Completion.create(
model="davinci:ft-book:direct-marketing-2023-05-01-15-20-35",
prompt="Hotel, New York, small ->",
max_tokens=100,
temperature=0,
stop="\n"

BIERIUTER .

<0OpenAIObject text_completion id=cmpl-7BTkrdo(...) at
Ox7f2(4ca5c220>
JSON: {
"choices": [
{
"finish_reason": "stop",
"index": 0O,
"logprobs": null,
"text": " \"Upgrade your hotel's payment system with our new

e-commerce service, designed for small businesses.

1
"created": 1682970309,

"id": "cmpl-7BTkrdo(...)",
"model": "davinci:ft-book:direct-marketing-2023-05-01-15-20-35",
"object": "text_completion",
"usage": {
"completion_tokens": 37,
"prompt_tokens": 8,
"total_tokens": 45
}
}

IFANREEIRY, Python FF& A BRI LUMEAMIEARARIEE AR SFE
KEER LLM, 3 2EBFHESHIFHEMRAT. XMR AT
AR RTERNARFFIRIESRE, RXEMREFHATFE
HIRS FHHERNL S8 K,

4.2.5 WORARREA

ﬁ%ﬁﬂﬁiMﬁKTﬁoﬁT& SEXIRENIZER, mMATEREE
FiffE, SRHTINNFEXTRIZEABREER OpenAl 1RIHAVEMMIERE
ﬁg%%_%o



AR EERBZE, BRAWNK4-2FiR, FIEFNERSEREL.
& 42 ERIMREXBZHBMIAER 1

WEZE 2023 F 12 A2 B, OpenAl XIFHIAMNEEIEERH, HERETRATHIANNE, —iF
&#x

=R Wik &8
ada FTFMFIE 0.0004 7T FFMEIE 0.0016 E7T
babbage ST RIS 0.0006 FETT FF MRS 0.0024 =TT
curie FTMFIE 0.0030 7T FT RIS 0.0120 5T
davinci FTMFIE 0.0300 £ FT RIS 0.1200 EJT

ERELER, gpt-3.5-turbo WA EM B ETMaHAFIC 0.0020 E7T. AIW,
gpt-3.5-turbo IREHYEMN LEER =0

BT REFIEEEN, 181517 OpenAl BY Pricing T1HE,

4.3 NG

AREITILT GPT-4 A ChatGPT BIEIRTH, HIZRMH T X B2V ICREBMR
doH LLM IREHE! N AFZRR I & 12,

FRAGAILOEE T HHR R TIE. FHFEAFES]. DMEARFES URHIERE!
ZESM. FAEERINARER, BdZELETY. E5HNAE, A%
ARAILGIZERIRTIE, NMMERAESEERE, BIFTH#HE,
FR AR R E A TOEIRMNIE & 2 E S5, 1A, AEZEITIE



TORAZIEENREENENE, RIFEN RN BHRESE
N AREMESBIBES o

USHAZIMOEAREIRBETRAIIEPHNERER, RTIIEBEAI—TIIRRLBNER, 5
FERERR Al BRI IHARLIRTIE, UREESREMNREMN, BE2023F 12828, [k
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28 E 2023 F 12 A 2 H, OpenAl EZMMIAKEENTRHATT M. BEBERT, MABE
feftt 50 ~ 100 MYIZRHEITHIE, MIBFIPAERRHBR, BRAEMS, WBAERARMEEM
SEIURA L, A TRIE LTS o FEE

AT WEREIIMEE LLM RN BIERF, FARARNIZEIHHMRAHTE
HIRB N EREMERNME X 4. kA, FERARNIZRIRE LLM BiTEE
&, FHENMIAZERERAUBISEFNER, BEBESXESAHZAHAR
WrEE A%, ARARAIUNERAKBEECIENNEBER, EIEERK
GPT-4 1 ChatGPT F9;B /7,

TH 5 B, R T7HERN LLM £EFINABREFPRIZARME I | i
M LangChain #2538, XLET BFEAAXAREBWEERCIEHNINAERF,
NERFER, HEL LLM BB NARREFNA L. (78 LLM
BYRFRR LLM NN AR FARE X



$E5E {FH LangChain EZEHIHHM
1858 L.L.M B9IhEE

AREHRIT LangChain HEZRH GPT-4 BUiEMF. FR{TIFHAZE LangChain #2240
IS EAREEERENRE, UNGHTEY B GPT-4 HEe A ENERE
%, XLESMEIIRMNTFHALE . Kiml LLM R NHAERFREXEE,

5.1 LangChain #E%R

LangChain 2 F AT & LLM R W AIRFRINES, R&M, M
LangChain FIUBSLESE 3 BiRMHAVRAINIEER R, ZEZRERM T IFZE
S BYThEE,

fEMA pip install langchain ATLAUMUR. fE{E#ZE 2 LangChain,

N ER(MHEE AR 28Y, LangChain 5% F beta A 0.0.2XX,
BNFE8XEEFMAKL . LangChain BIINEERIRERBAEIL, FlLt
A BRVGERERIXESR,

5-1 27~ 7 LangChain #EZEHY X TEIEIR,



Models

Prompts

LangChain '

Indexes

Chains ]/

5-1 : LangChain EZRRY X BIEIR
LUT B iX 2E X FEAR IR,

Models (127Y)

ZAEIRZH LangChain I2HARERZO, (RAILUBEESEM LLM #
173ZH, LangChain X#FE R OpenAl. Hugging Face. Cohere. GPT4All &
IR IREN AR SR ARE,

Prompts (Y&/iH)



RRIEBEMA LLM FmZNFTR &, ZIRRA S TS AT EERRIERY
TE,

Indexes (ZR5])
ZREHULREERNY LLM S{RIEUES SR L
182 2023 £ 12 B 2 H, LangChain BJ% Indexes &R 7 Retrieval £k, — F&*
Chains (%)

I IZAEER, LangChain 1227 Chain 30, {REIAfERZZEOCIE—
MEARFY, HEMRESRREASE .

Agents (FH8EIXK)

ZIRIRF| AT Agent #Mo FMBERES, M T rRIULERF
A BERRFAEREI T ERTEHRESHARF. SLERLAIE, X
W—351780, BERIFERR,

Memory (i212)

AR R RE B TE RS A B a &S Re (A B 2 BILEFFIRS. BUABRT,
PENERARTRESH. XEKEE(RINAIEESMEARNIBXK, R
LLM —#%,

LangChain AT AR LLM BBAEO, RaUEREXEUTHRESE
B LangChain I B Z—REMKSIZR, EFH K OpenAl MIEHMIFZ
LLM R, ASHERFEE APl BIHFTEEEILIERE, YT OpenAl 1%
B, {RAJLURERE 2 ENEANATN, EFETE OPENAI_API_KEY i
B API %A,

5.1.1 BhEIRTIE



FEFE LangChain W IT{ERIE, REBENALEMERTI— N 8RIHIA,
EXNBIFH, F{1A OpenAl #2EYF] LangChain RFe—1NE B BI X A4
2FE

from langchain.chat_models import ChatOpenAIl
from langchain import PromptTemplate, LLMChain

template = """Question: {question}
Let's think step by step.
Answer: """

prompt = PromptTemplate(template=template,
input_variables=["question"])

1lm = ChatOpenAI(model_name="gpt-4")

1lm_chain = LLMChain(prompt=prompt, 1lm=11m)

question = """ What is the population of the capital of the country
where the Olympic Games were held in 20167 """
1lm_chain.run(question)

RN

Step 1: Identify the country where the Olympic Games were held in 2016.
Answer: The 2016 Olympic Games were held in Brazil.

Step 2: Identify the capital of Brazil.

Answer: The capital of Brazil is Brasilia.

Step 3: Find the population of Brasilia.

Answer: As of 2021, the estimated population of Brasilia is around

3.1 million. So, the population of the capital of the country where
the Olympic Games were held in 2016 is around 3.1 million. Note that
this is an estimate and may vary slightly.'

PromptTemplate fASTHEZREHA. HIEH, BeeAr 8 HIANAI
SRR TRIE. EVEE— 18N template MIAXAF RS, HAREYER
LLUEE input_variables #1TiEE. EAAIF, HINEXWRTIASE
SIS “Let's think step by step” &893 A INE n)& A,

AHUERR LLM ZE gpt-4o BEI, EHMAREZ gpt-3.5-turbo, ChatOpenAl
R EANLIEATE Lln. XNHRBREBFENETE
OPENAI_API_KEY H&ET API &$H, miRe1/1EMRAIFIREIERE,

RmIEMRE R LLMChain BREUESE—IE, WAEEXM T TRI—%
i, &a, HBNNFEFER run RECRIERMMERARE, HisfT run B
BY, LLMChain fERRRMHAVMARE (UNATANIEIZHEE) BIVLERT



HiRMR, MEREIRIVENFATEERES LLM, FiRE LLM il
eI B, RETRES BE rXIH A &R,

IEANfRFRIL, T & #MINAREFFRE, SRR ERMXMENE
HYZARE,

512 EHeEFKRTIEAR

BEe(A N TEE LangChain HESRIZMAY X BINEE | SN AIUENAREFE
FIFERA, ik LLM BEBRITIMIREAF S IMINEEERN, MMAERE
AY[E)

XEFEN T E" RESHMNSTHR, MEESREERZEZRE,
ERATUERTIESHRHRTRE, EAFKiR, TEMEOE—INE
BAFM—1PXAHiH, LangChain PHIFZTIEXNITE, SEATHER.
HE BRI, Python REPL. TEz8. HAXSTR API F, ERBGTE
I B3R, J3EE LangChain XN T ETE, BRTERMENXNT
B, (R UMEEEX TEHEEMNBRIEEREF, XEEEEEIERE
RIEFIBR K,

IEONEE 4 BEFMA, @IS EFSBE NI, (MAIUE—EREELRS
R AHEIRRE ], TERR AR AN “Let's think step by step”, ML FEK
IRBTE B Z B8RO 0],

ANNA-TERTNARFIEER, eFE-RVPETE, %E6t
FLEHAITXESE, FrUSSERZMIEMNARNES, NXE
MEX LR, RAZETEE”, FAERFEESHERMLITE, M
e E & Z=AESS.

BEEARL T B TR,

01. FREFUREIRE AP RYHEIA.
02. BREMREEMEANTIE (WNRERVE) MERARNXA,
03. FERAZMAXAEARBENNIE, HMTEREREHENA,



04. Rk XA AR E BE (AR _E XX,
05. BEERITT R 2~F R 4, BERERFERETCBFEFATLE, ItH,
ENEERBINARF.

fRATEBEERE, XUUFESRANES 3 EFRHIEBERRE, tbai
R LA REHHAITIRIER Al BJ3E, LangChain & 8e(R 748 XAFAVEE
71, BEERK,

5-2 B/ Y LangChain FHeEAUNAERTE,

B S . B NS

HEORER
K5tk =
-L—I-E%% ...... E
FE P B HElR
BN EF

-

5-2 : LangChain EaEAMNAGEATR

MATMES, HIELRAEESLEEL TR : 2016 FERTREFDEEER
HAOMFEAIBREZD ? XNRBEHEERHRNZ N, BEeRIFtERT
LangChain & EEA N T EA{AIR S LLM RIHEIEEE S,

SNRIF ) BRF RehitfiLs GPT-3.5 Turbo, HAEKMNESERUTEE -

The capital of the country where the Olympic Games were held in 2016
is Rio de Janeiro, Brazil. The population of Rio de Janeiro is
approximately 6.32 million people as of 2021. Taking the square root
of this population, we get approximately 2,513.29. Therefore, the
square root of the population of the capital of the country where
the Olympic Games were held in 2016 is approximately 2,513.29.




XPTEIEEVERAEIR | BEANEHERmFIE, MARRENHRNF ; 6
320 000 B AIRLYZETF 2513.96, MAE 2513.29, FHA TR LUEIEAZF
S REE FHEHMBTIIERITRAFEFNER, EHTRETHIENNRF
SEAEGFERY, RIEH(TEEBEERES N, £ LangChain 7]
DA TN TEF B AR M RIE,

SN TR AASFAR, LangChain BEEARILUERMNLE | 4EFRHEZRMIT
B2, D@ load_tools WERIBITE G, Fl1EA
initialize_agent ENEBIES A, HeeANEEIRFERR—
LLM, AFIERBE gpt-3.5-turbo. B
ZERO_SHOT_REACT_DESCRIPTION EEX T HeEAMAEE—sEFET
B, @I verbose EIZEN True, FHiTRIUAEESEMARAIHEIES
12, FIEFTENAMERZRAEN,

from langchain.chat_models import ChatOpenAI
from langchain.agents import load_tools, initialize_agent, AgentType
1lm = ChatOpenAI(model_name="gpt-3.5-turbo", temperature=0)
tools = load_tools(["wikipedia", "1lm-math"], 1lm=11lm)
agent = initialize_agent(
tools, 11lm, agent=AgentType.ZERO_SHOT_REACT_DESCRIPTION,
verbose=True
)
guestion = """What is the square root of the population of the capital
of the Country where the Olympic Games were held in 2016?"""
agent.run(question)

& EEALEERTHERT E zE], TEREMENA Python &
wikipediao BILAMER pip install wikipedia RZEXNE,

IEARFRAEIR, B REE LR BRILEREVE X 2016 FEERHE
g .

ICN

> Entering new chain...

I need to find the country where the Olympic Games were held in 2016
and then find the population of its capital city. Then I can take the
square root of that population.

Action: Wikipedia

Action Input: "2016 Summer Olympics"




Observation: Page: 2016 Summer Olympics

[...]

BB T—TAIEERR X TRIEIMER. B TR, S ERER
BARHERT ESGHTT T RREINHIR(E -

Thought:I need to search for the capital city of Brazil.

Action: Wikipedia

Action Input: "Capital of Brazil"

Observation: Page: Capitals of Brazil

Summary: The current capital of Brazil, since its construction in
1960, is Brasilia. [...]

Thought: I have found the capital city of Brazil, which is Brasilia.
Now I need to find the population of Brasilia.

Action: Wikipedia

Action Input: "Population of Brasilia"

Observation: Page: Brasilia

[...]

%, BEAERESRIE !

Thought: I have found the population of Brasilia, but I need to
calculate the square root of that population.

Action: Calculator

Action Input: Square root of the population of Brasilia (population:
found in previous observation)

Observation: Answer: 1587.051038876822

FHERAEE !

Thought: I now know the final answer

Final Answer: The square root of the population of the capital of the
country where the Olympic Games were held in 2016 is approximately
1587.

> Finished chain.

IEANfRFRIL, ZEBEARR T HGRAVIEIERES) | ERHRARERZA,
FERT 4 ™58, LangChain HEZREF & A SZBESS (N A LTS RESE I 4
HEIERE o



é BRAEERMETAN LLM 21, M GPT-4 BHPRHZEH, B
BRI, GPT-4 7 & #RIFALHNXRIMERTE. FEIATUE, HE6E
RMERB/NRELHITHIEN, SRBRRUSTR/A—E FEER

BB EIHEIR, RARBTAIRIEARIIEIZ,

5.1.3 idlZ

ERENVEERD, BECINREREXEEN, TILERHRICIZER
KHAI21Z. 1#H LangChain, fRE]LUEMMMABEMEBEATIMRSUEIEID
12, WEHXNBARKMEENRFEIWAAR. 7E LangChain A, {RAJA
f£MA ConversationChain RIRtFTEAXMNIE, REJLITREEIRE
SRR AKX TE,

LU AESEA text-ada-001 HRBGIZE—PHIRVIZEA. XB— T HERITE
AEZBVIMERL, AT, EX GPT-3 RIIFREFIR. HARENIREE,
ZARE N\ R I RES MBI, BF11IUAEFEER], RFEJL1T LangChain
15, BIRIfERXNNE R XA AR FaaiixX :

from langchain import OpenAI, ConversationChain

chatbot_11lm = OpenAI(model_name='text-ada-001")

chatbot = ConversationChain(llm=chatbot_1lm , verbose=True)
chatbot.predict(input="Hello')

U ERBERE—1T, FEIITHMITT predict(input="Hello'), XE&
KEIRABEAR & FKA18Y 'Hello' BR. REMNEIZFMN TR -

> Entering new ConversationChain chain...

Prompt after formatting:

The following is a friendly conversation between a human and an
AI. The AI is talkative and provides lots of specific details from
its context. If the AI does not know the answer to a question, it
truthfully says it does not know.

Current conversation:

Human: Hello

AI:

> Finished chain.

' Hello! How can I help you?'




BT ConversationChain H8Y verbose I&&B A True, HLLFATHT
MUEE LangChain (FRAMNTEEIRERA. SEITHIT

predict (input='Hello') BY, text-ada-001 HREIUKE]HRNLE
'Hello' JHER, MeERENERIE, ZIRTIAMTITE > Entering
new ConversationChain chain... # > Finished chain Z[g,

SNRBLEINE, B AIZHBERTIERRE 7 IHENAEIER.
RBENNEBREZAZE AL BAXNEBEEFRISERTIAP -

> Entering new ConversationChain chain...
Prompt after formatting:

The following [...] does not know.

Current conversation:

Human: Hello

AI: Hello! How can I help you?

Human: Can I ask you a question? Are you an AI?
AT:

> Finished chain.

'\n\nYes, I am an AI.'

ConversationChain M REMRIRRLIZERIGMIZIZRTG, FFHITXAR4
28 LLM B AKX T E,

N RE LangChain itFAEIESRERE THIXEES), BXMER
FEHFGR GPT-3.5 Turbo F GPT-4 XIFiB A, EREBLLEME T
KESHITT UL LY, OpenAl EELEMFH text-ada-001 HRE!,

5.1.4 ERA

FESRES{FECHXABIERE S, XA TRNAREFFTAR
REFIRME L, RIESSE 3 FWICHMER | BRNRER, BREAR
BEEFIREIRE X BN ; ARNXEXELEEREREmA L TX
B, UEEHNES, ATIRRER LangChain MEARALERX—RZ
ZfEH,

document_loaders & LangChain PRYI—PEEIRIR, BIXMER, {REJAL
PROEF A LEEMN AR B RIFEINEEI N ERER R, b, NARZERRIIU



NE; CSV X1, EBFHBEF. PowerPoint 3#4. Evernote Z£38. Facebook Hif
XiE®R. HTML D1E. PDF XHMITZHMEN. BEEHTENMHERES
R, &R LangChain X1, S MIIHEHZGERRKEIFEER, &ATfIE
BTHE 3EFHN (BRKER . FF<2) PDF X4,

902R PDF XU FTEMTEERT, ML EREHIRTH
(g dpa

from langchain.document_loaders import PyPDFLoader
loader = PyPDFLoader ("ExplorersGuide.pdf")
pages = loader.load_and_split()

£ PDF NIERR A, TERLE pypdf 2o XAJLUEE pip
install pypdf 52

HITERNERN, FERASTMBRITIE. ENFNES 2 EFITIEH
i, EEERRT, RAZATHIERERR (WRAE. fREHaF)
RMABEREN TR, XEHRAESRE RS ST IEXLERR
ZiBIR X Fo f&Bh OpenAl ER AlRS, FF&RAGIRILARERI A X ARREE
MERTo 5, LangChain f2ft T — P EEaBRFIFAXLEHRA, WP

/J\No

from langchain.embeddings import OpenAIEmbeddings
embeddings = OpenAIEmbeddings()

S ZE{FEMA OpenAIEmbeddings, iBSLfEMA pip install
tiktoken &% tiktoken 2o

R RFUEHRAHERRTRFE S, LangChain UREHREENFO. B
WFZMEHEE R #%$E, ¥ LangChain X#, TR HEERA Faiss
MEHIERE, XE— 1 FEZEHMH Facebook Al FIPAFF & BIMELIEERE,

from langchain.vectorstores import FAISS



|db = FAISS.from_documents(pages, embeddings)

S TE{EH Faiss MEMIBEHI, FEER pip install

faiss-cpu SRR faiss-cpu o

5-3 &I ¥ PDF XIFRYR B INRHAL BRI ER A R EFFHETE Faiss [AIE
HEER,

= F1l HRAL
PDF [P %$2m) HNAPI HRA2
. P ENI BXAN

5-3 . SIEHREFFRE PDF XHRIERA
WEREZEFBLURE -

g = "What is Link's traditional outfit color?"
db.similarity_search(q)[0]

BITREUTREA :

Document (page_content="While Link’s traditional green
tunic is certainly an iconic look, his
wardrobe has expanded [...] Dress for Success',
metadata={'source': 'ExplorersGuide.pdf', 'page': 35})

XN ERE, Link HREEBEEE., HTAIUER, ZRMEE
ERNRNEH, SR, BT ExplorersGuide.pdf BY%E 35 T1, 15121F,
Python M 0 FFiR1TE. HIt, MNREEFEL PDF X&, (RELZMERES
36 D1, MFFEE 35 Do

5-4 B 7 ERRNRIRRNAERE W AN @ERIEEXKIR 5515
AR {LRYDTE
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5-4  BEERERIEI RS EAREUNTE

{REJRER LA RS TIMXNEAS, UEELE TN EREHRERE
HES. BXREEIE, FH LangChain, RFE/LITHBEIRREMEM, FKI1E
FA RetrievalQA, T©#X% LLM MREFREEFENEA. Aa, HEE
®B— R EFTRSHIITRIER -

from langchain.chains import RetrievalQA

from langchain import OpenAI

1lm = OpenAI()

chain = RetrievalQA.from_1lm(1lm=11m, retriever=db.as_retriever())
g = "What is Link's traditional outfit color?"

chain(q, return_only_outputs=True)

X—R, BIHFRIUATERE:

{'result': " Link's traditional outfit color is green."}

5-5 B/~ 7 RetrievalQA iNfRI{ERE RRERFRLIZA AR, EWN
HKIMMMNEFRERIR, 4RHETXRHMERERAKRIKEINTIEMN AP &4
NEIEFHITHE, A, ETFXHARLS LLM, LLM A UFIH ETFXHH
K0S R IERAEIE R P RYiRl L,



ll = 1E {0
HY DA
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5-5 : ATEEAFNERE, BRIEHRKRBINERZNE LLM B ETX
th

{REJRERIE] | AT ATERMERRNME] LLM N E TX PRI EEHITEEK
R?FLE, BEANESRETELEILSHATIRIAREX M+,
I, MERAMAXEIK, BARMNZHEETIIIRE. XRESNRIRE
BES. EAARIEER, BEERALTXRAEIEIN, AIREMABEEE
RERRERAT,

5.2 GPT-4 #EffF

RETE GPT-4 7EAM LLM EEMEE LERUMHE, BEIMNAEFEERE
ENERM, tban, XLEER QREMIIREIERES), XEHR TR
HAERETFHRHENMNA, 5, ENNENNREFXARER. FiTE%
W, LLM FMERATFTREES, g #8918 ES,

AT X E GPT4 N— D FEIMRES © . T AINARIREY, BHER
PA—TEFENERETE, EEREX T NS LLM NEIA . &
HEREAN LLM =B 7ZRVINEE, f LLM E%inRkiER, #1T8
FBFTHE, AMBRE=AIkS.

BAESE 1 ERER], RETERITERIITE, W1HE 3695 x 123 548,
SNE 5-6 Fiim, B VECE 7 it ESREMA. FINER, SFEHTIHEN, &
B8Rt EESs, NMSREMRESR,



& Model: Plugins « Enabled plugins: B

How much is 3695 * 123 5487

Used Calculator A

REQUEST TO CALCULATOR ®

{
"formula": "3695*123548"

1

RESPONSE FROM CALCULATOR()

{
"result": 456509860

3

The result of 3695 multiplied by 123 548 is 456 509 860.

5-6 . GPT-4 It HIREH

W ENERE %, OpenAlEF M GPT-4 AINEM, XfEIF OpenAl BEWS
Z R ERRRE R ATRES | AR 2 RIEME R L BkEk. =IAB 2023 F
5 ALK, MBFREENFENERPHN, BER(EERPLZ,
OpenAl [HREIRFAA F & A R IR HEZFAFRITIEE,

OpenAl MBI RIE—TESRS, EH I IUAEERIEEE Al E AR RN
FR. 15, HIMEREER—RPIEZEHCHMLEEH 24, BHiF
BR, BREWVEHEEEBECHEMY. L L, Expedia. FiscalNotes
Instacart. KAYAK. Klarna. Milo. OpenTable. Shopify #1 Zapier FAFE
LR T TS



bRTY X EThee, BARETE/ LN AEY BT GPT-4 BT, EEMENX L,
5 5.1.2 TIeHERAR T EFTE —EME0Iz . thil, fEHrIUfE
LLM $RABLLAMBENMERELNER, MBI SEERIRERIREE
&, FHIRIEAFEKAITES, NFTMESITE, REESEER Al
RENEFEEHHITIHE, A, GPT4APHNEGEE I TE=FRS, ™
A2 LangChain T &,

AT ENREIIRER OpenAl MUbFRIZ AR GIKEIEEMF. Tl
LG EISIRE G AGEITHRE. BTERNEEARBZH,
T FEBRAGIER R, FEUEEFeA T2 IIRIG1E] OpenAl WS T fRER#1E
o FANEER, EWRME, APYATE ChaGPT WAFREFFE
R, FREAFRAGR, R&ZRES 100 MR EZIREVES.

5.2.1 1hR

T RIEMAET, ROACIE— API HRE S MER A X BGEEFR -
— NEFBEM—1 OpenAPI B, HFFA M5 GPT-4 #HITRKEAY,
OpenAl &=[A] GPT-4 KX —5[REUER, UREMMNBEAHREERR. XK
HESBRBENMAMBES, 2REEDER. mRMRM.

XiFE—XK, RERN TSN APLIERE, SR MEIRX THEARIRE
BT, RERTLUBARIRRYIEMT AP, REIFERAEFEET OpenAPI HISEH X
TMIZER API ERHBAE S b AT HpR R, —BEREREIFA
fREVHEM, EMaf APINERSHE ETXH, URAF RN, K
Itb, #RfFRY API BN A JUREIFRISEHEMA R B AR SN, XES GPT-
4 B DURHER BIRBUEE R B Y B AE S N,

SNRARP ERE T EALIRIIAEME”, BAREATLUERBEETNT
., ARTHEMGH AP AN SHXAERENESER, REMESEEE
SR X P R EFRYEIE,

5.2.2 API

LUR R OpenAl 7% GitHub _EIRHERVFFNFEINGRE Xid YR AR



import json
import quart
import quart_cors
from quart import request
app = quart_cors.cors(
quart.Quart(__name__), allow_origin="https://chat.openai.com"
)

# RSN ED, MR Python RFEFED, NWARRHARE
_TODOS = {}
@app.post("/todos/<string:username>")
async def add_todo(username):
request = await quart.request.get_json(force=True)
if username not in _TODOS:
_TODOS[username] = []
_TODOS[username].append(request["todo"])
return quart.Response(response="0K", status=200)
@app.get("/todos/<string:username>")
async def get_todos(username):
return quart.Response(
response=json.dumps(_TODOS.get(username, [])), status=200
)

@app.get("/.well-known/ai-plugin.json")
async def plugin_manifest():
host = request.headers["Host"]
with open("./.well-known/ai-plugin.json") as f:
text = f.read()
return quart.Response(text, mimetype="text/json")
@app.get("/openapi.yaml")
async def openapi_spec():
host = request.headers["Host"]
with open("openapi.yaml") as f:
text = f.read()
return quart.Response(text, mimetype="text/yaml")

def main():

app.run(debug=True, host="0.0.0.0", port=5003)
if __pame__ == "__main__":

main()

X E% Python UBBE—NMERFEGTH, AFEEFHENTIR. Bk,
T app WHIEA1LR quart_cors.cors(). X{TREEIET — MK
Quart VFBTER, HECEELITFRE https://chat.openai.com HESRRREER

(cross-origin resource sharing, CORS) o Quart z2—> Python Web {##E
28, Quart-CORS MZ@— &, BILUZER| CORS, X MgBERITFHEME 55
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{

"schema_version": "v1",

"name_for_human": "TODO Plugin",

"name_for_model": "todo",

"description_for_human": "Plugin for managing a TODO list. \
You can add, remove and view your TODOs.",

"description_for_model": "Plugin for managing a TODO 1list. \
You can add, remove and view your TODOs.",

"auth": {
"type": "none"

+

llapill: {
"type": "openapi",
"url": "http://localhost:3333/0openapi.yaml",
"is_user_authenticated": false
}
"logo_url": "http://localhost:3333/1logo.png",
"contact_email": "support@thecompany.com",
"legal_info_url": "http://thecompany-url/legal"

}
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openapi: 3.0.1

info:
title: TODO Plugin
description: A plugin that allows the user to create and manage a
TODO list using ChatGPT. If you do not know the user's username,
ask them first before making queries to the plugin. Otherwise,
use the username '"global".
version: 'v1i'

servers:
- url: http://localhost:5003
paths:
/todos/{username}:
get:

operationlId: getTodos
summary: Get the list of todos
parameters:
- in: path

name: username

schema:

type: string
required: true
description: The name of the user.

responses:
"200":
description: OK
content:
application/json:
schema:

$ref: '"#/components/schemas/getTodosResponse'

[o..]
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