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TRET, AR IF TTOINFFICET TNIT TFHINISE 018 STHBAT A3 STABTeSNF 7% 2o (T,
m%l“e—ma:%;ﬁ FOSE O HAF STREF @ AT FE® ((Tof, BIk, o1, 932 Zoreney,
2018), (R foa 11

?m%ﬁwmmwwqﬂﬁ@%ﬁﬁwm aft TOAE ASEIHA el = ©fF
FAR Y 254 [IFST 0T 3T FATH SN (7, I STSIR AT (TR SY{IET (| AT
foaft T SV Fofel1 FAT (T© ME:

VR, F AR T FFREL, I AR T TI2E FE TR ST FAT 27, I 27050 3T
SfTE (STF STIAAT| AT AT FISFT TARCR ST [T FE, IIF ASH (ofd FA© 93
3G AN NASF 3T FAT T (Vaswani et al. 2017)|

TG IHGETT: JTE-RG MG A APR TN FAYBF ST 0T N e
T FEAEEE 2B SR T (e T TOF (T FRO MG, 972 THF TR (F
SNTHB KO ST tofd F(@ 9590 27|

SGIHES SHGaT: &Eta @@, AGCIIETS TR TI2E F47 27, (A Jf66 =
VYA AR AT6! gfeite T e | af e @ @ =1y ooy a3 FRF@ET
A3 S5T® AFHNe(® FIWe XA (Radford et al., 2018; Brown et al., 2020), {63 2 (W3 |
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53 1. FFTHEANT - MO AFGFE (STHIANE, 2023) |

led Dot-Product Attention Multi-Head Attention

v K Q
f5a 2. (AM) Tof5 @G (Fe AT, (STAME) Neo-XG AT THBITS T
B @GR (e I @ sifde (STmasz, 2023)|



37 9 FHT-HEEE @H3TE

236 FASIE NIF HO-FERTE ([@68IF FA® | AFEFER JfFam a3 FEfeTirer SHe Fa1 Sy
ST @ I T@IST 972 I TrO1IFF of ST 12T (He et al., 2016; Ba et al., 2016)|

5.1.2. ATF-AFTHT 932 FRA-THG IR

SIS f&HHT TOET A1F-afper 972 STH-B O 21 Frssaeng-fofes oy Mo fFarT
3 IferIfene FAE AfFAE 7t Syl =AW [{em 3@, &S 56 o AfFmA@ae sIEF=
236 (FEFAIT GBS 932 TRIT© AR ANBFSNF THBE T TSN A6 SEIRTT AAsMeqT
sfefifée @I

&G o-stf e

-ACEFT T 9P GPT MG tofid TRRF T 932 At W TARET F 4RNF TIF
Ao a3 "R, NOAGE J5F AT BERET 7155 (o S AR (8T 2| 92 GPT
STOIT I SATSTS, fF, 9T ANEF fawda i a2 afFIf A JHIfEEr™ b 998 &
FAT 7, P MGAG AT T T 6l F@ 9F A 576! = S (7 (Vaswani et
al., 2017)| FFHINE-TPT AFHICNE SAFFe AN AFIT MGALE ST AEGEmT T
FIEEIF FAC© (WF, T7 6 5PRRsTe A2 NBFSIR ANBE Aol tofd FI© THT FE|

GPT =7-APFerd FNET TE@ APGIAROHT SHETSIEAN (TN COIPI6P (IS@b G016 T2
FE MGER TF TF TN SABHRS FH1| T IRNITRIRNCIE, (THT CTHF T AR TSN
AFGFeE, 92 afFawe aF0 STyl Sd T @ (SWSTMT a5 1, 2017)1 FoeT
m-aﬁmmwﬁsﬁwwﬁﬁﬁgﬁwwwﬁﬁwawmﬁm

GPT 237 H13a-foofers

RF-ATeT THF T, GPT NG TSI ST WA T W37 27| IREF, NGA R [0S IS
T M fofre, @ 9306 [{f08 (e Moy (ofd Fa7 a1 [AftE Jwa o7 (a3, ST Hofar
TS| 92 A, MGABLE AL FISE Sely AFF (TS (GH1F AFT6 (NG e (M3I 2T |

SR Sre-fafig (SHIeT6 TR FE A13-A1Fe AOET ST P13 F1 oo | BGOSR
F-AHEF QT 9376 (=G CTAE T SfG© A2 NS F AT TS 2J PR A(GT
AT Y SIS S =S {ere |

EOf@a F1= NTF T, A0F (SHICIG [AFT6a FT 432 930 FHFF S (P fSoze
A1 S| FRA (NHH TN CNFH SIS T TS 2(© @ | STRATTF, I[9io
G, fTgeel, SeTRF A3 (HIEF Nl (MEFSf A6 F7T (I© M| 3Tt ﬂ@(@ﬂ%@'
o] e FaT 43 AT 6378 iz (Radford et al., 2019) |

5.1.3. GPT a9 f3qé4

e srmas or|T tofd 3T soasfm Aadasfha a3 sAw@mean, I GPT-4 748 (dox
¥ WeEd T HfEs Faw SE (F@ {0 F@ NFfod oA AFIFT (NLP) (F@
FIEE SEARTT FTshex a3(6 AfefiEg 7, foa 3 @3]



@OpenAI

GPT-1 VNN GPT-2 Y _d GPT-3.5 W GPT-4
2018.06 2020.05 2021.07 2022.03 2023.03

anly architeciure  unsupervised multitask learner ti-comtext learning cinde prre-training strong reasoming ability

mielti-modal ability

rative pre-iraining scaling the model size exploring scaling linits

code-davinci-002 ettty text-davinci-002 Mamdl text-davinci-003 Wl gpt-3.5-turbo Y
2022.03 2022.03 2022.09 2023.03

capable code model instrae tion following human alignment excellent comprehensive ability |

foa 3. GPT Mfaea soesfE ayfesre FadEa 936 g
f5a (Opendl, 2023)|

&G-S

HPTT: OpenAl JTHT Jj 2018 |

FTe5: SN A6 AT T FFHBINF| (2017) | FATRIS:

117 ffera|

syfeste e 126 34, 1210 N M7 932 768f5 T 286 52 56 F=Hasa
ARFCFEE TIRE FE |

ST [T NFTeF ST AFATTT FTO Sy T ATl 52 (6 FHHANS ASGFEIET
FJ64 (Radford et al. 2018)|

GPT-2

SFTT: OpenAl FTET (BN 20191

sAfife: %;Eﬁ?w .
&8 fIFF: GPT-2 (FT a6 S Iae @RS, I 1F TR (6@ Wi TG | NG

mﬁ\ﬂ_ﬁ @Efbasd a3 Jxed FHCE OF afiffe el 97 Jred WwA 48 9, 160016
TFTET 2S5 3% 25.6 A7 TyAfeE|

T I (RS (T TG ACF SR NS a7 G TS, SN 5 (of
FA© E, T ST ST 932 (I A Sy 779! 527 (Radford et al. 2019) |

IMIRIERY)

SFPT: OpenAl TR I 2020 | SMIGFEIR:

GPT-2 JfFGCFEE ARG | SFS: 175

IBIGREN

sfesTe 99 GPT-3 (Fo@ AFS Ao FER 932 (7 % 71778y 8 S Tafe FER|
fafag PofnEa aa@ee woR fRfed Fed T afFfFe|

T ST "fFRT Afek” ST SRR NI FRNR6 FAT IR, (TG MGG SYN@
FIF6 SR AT & e M| 98 O [FIIRE (737 932 T 0] (NF B &
(SR 932 3THR FOREG GOk g fAge AT F537E Fa1 @R, I (&F@
g3 IS (FATF (Brown et al. 2020)|

SR 2 CTAE SFTF, 31765, 933 RN TBRINGE (1T |




SR 2. FCE AFE, MFHBFEFT 978 CTATT
RNV (BT I NP1 A3 CTAE TF) |

SSETE A n n d n d EH(CE] (QRIERIES
params ¥ G [T 1T FE
GPT-3 (®I6 125M 12 768 12 64 0.5M 6.0 x 10
GPT-3 &5 350M 24 1024 16 64 0.5M 3.0x 10
GPT-3 TG 760M 24 1536 16 96 0.5M 2.5% 10
GPT-3 XL 1.3B 24 2048 24 128 M 2.0x10
GPT-3 2.7B 2.7B 32 2560 32 80 M 1.6 x 10*
GPT-3 6.7B 6.7B 32 4096 32 128 2M 12x10°
GPT-3 13B 13.0B 40 5140 40 128 oM 1.0x 10
GPT-3 175B A1 "GPT-3" 175.0B 96 12288 96 128 3.2M 0.6 x 10
(FCH

fafers: GPT-3 97 a6 (@Fa<, RrEeny [FfTe F1oa Sey fEon3a F91 T@® (Zaremba &
Brockman, 2021)|

AfFCFET: FHHINT AFGFENET O f6fs @ 972 af6 GPT-3 97 9316 F5fas I
fArrena e F1Ea e fEoma F41 T @®|
$o faaae: GIIKEN =l S WIF ST ATP- ©l 4
TFSIE (F1S (of FI© 932 (AR FIoBfe HQ?,E\‘)I FA© TITe 27|

T AU At 9T (N SET FIHFA (@1 ©fF FI0© THA I Ffde @@ afea
A (SETTEmE (FIed MY 3CEN® I Tafete [HEF dfFTed @, I0:FT
(FTS (SfF A3 (AR FXISTH Sels A0 ST BT Swd FE® (OpenAl, 2021) |

5.2. ChatGPT, GPT-4

IRETRANE AFPGILIET &IF fofs F@ TRIF NOa3fT Trafes wasfie we [FrT e
FE, I OpenAl FET (ofF (FATEGS JF-AFFe FHHINE (GPT) Foaafag Mfam afdas
RA®| RO $E&, GPT-4 933 ChatGPT INTHE APhed O (FRNF 972 THEF (F@ SEATST
sifod Afeffe FE1 93 MO 29 TS NCHASfTF HEN-917T 932 16 FES A HF (BHG
EAETS 9912 NOT8fie %6 Tgd IO Tpoll TARI TSI MG FEHIAL AFGCFSIEH
T fofe @ tofd, T NFfod oA AFTFACT TSI T o 7% I FNfTe TF®
(Vaswani et al., 2017) |

CHATGPT (GPT-3.5)

BIGRIG a6 ST TG IT 3TN FET (ofd F4T T@® Ak aft & (Ganate F-Ees
IFHaNE) ARFGFeET OOF fofs 3@ | 9t RUNeIE FEFEFIT a3 56 FIOF Sl
SR FAT GPT-3 97 aFf6 HOF FaT F7| NGAGE 2BEEE TV A0 28 T ARHT (W1
TAM, ©@ AT AR (CHIIG (@1 [ I 921 FA7 2@ o S&r I3 | a6 MY
o (A BF I (FNRER AR F(FsTe TR THNES FISS =0 FA Sl 341
T | 92 MGG ChatGPT (openai.com) AT ST SIATE SIS |



FTeTST: ATRFIET 5 ST SE 2021 WET OpenAl FTAT ChatGPT SFT F&T 2@ | (2021)]

AfFGFEIT: THRIFHS BFHINT AFHFEIET T fSfS F@ 972 af6 FRTTFAET ey
AFBNRS FAT GPT-3 97 96 T

SIMNS: ChatGPT-AF 175 fIfe3a safie1d S@0=, GPT-3 99 St@1|

fEsre T aft FRTTFIT 932 TMHF 936 W07 NF-AFFe | B0 93 AT
FETTFYT CEEF ey ok F91 2 =

3T SIET: ChatGPT SIS NG Qo FRITFA HHFIRFO] 7% THDFel SFe FEE|

GPT-4

GPT-4 3 GPT Fifimd vo¥ TaaRfe a3 e, TuRwer a3 w2 77 2o 136
FRAFGH R iy 3@ 9398 ATFIMS WAF TS W2, GPT-4 (BHE (AT, AT
@RS 93 Afed FE ACHTARETSR (F@ SEIRTT Safe MARE | 92 ASGA6 ChatGPT
Plus FT 6 OpenAl-AF (R I AT T, T8 GPT-4 NG % fffercaey a7 sy
(OpenAl, 2023), (FTG 2HIEGE 438 OpenAl (2023) AT FTHH AT T T Ko STH
TA®| 4 fAfSd FEF T35 (77|

ATRASH (SOTIEGA MO A0 SRS (FT FAR Iefe (7, (T 3FTI )
ST I A2 [RNAF (SO AN FHT| TP (ST (77 (F 9% FSRASA@ Ao 973
TSHRTST FATF oy FESRA FAT TA® 972 AU ST A6 FOTH AT ST 78 7
(T© @I

Exam results (ordered by GPT-3.5 performance)

gpt-4
Estimated percentile lower bound (among test takers) gpt-4 (no vision)
100% - gpt3s W

60% —

40% -

o 4. FrRF1sT® 932 (TSI FTIAH FHHN©1 | SfSfb FIHHT Thety,
SAT AR TS AET 93 (A2 O FFa FH| GPT-3.5-97 NSNS o7
JTTRTSIET S T T 7A@ GPT-4 ([FFST FeyIS S TR GPT-3.5F
RIS (5T (Opendl, 2023)|



SFPT: GPT-4-97 ZY(&5T AfSE@W OpenAl FIHT M6 2023 S FFIe 2T |

AFCFER: GPT-4 X FHHANF AMIGCICIET S (65 F@ aFM6 M I 3618 932 (GH6
BTG I3 FA© ME 972 (G MGG (ofF FAW© M|

sAffs: Femh smfifssfm s mam [Aftg 3@ a1 [Fe IRARe 3@ @ MO0 I8
SISGE

fFsTe AT GPT-4 9Ff6 A TS (BIEEH TSN (M3ITF Tl A13-AF35e |

AT TIIG! AMEFPAT AFAH BT IFTOIF (AT A7 T2 SGACTH A0 S
FHFTE] THG W IIFPEN AT AFCIRGTH Tae3f toff Fa1 @R 37 &yge
(FASfETT ST A AAISTONT ST F |

T AU GPT-4 ¥ AFT6 IS NFCHGT NS (RfF A3 A1Y 376 =T A1, MY NS67[6
foysie 4T (A6 IF9-[R0TT s =fAHiore MoqEa (6@ F3 TH 218 Ao (PIiE a3
AFTCGIAF (FPAE AHI-JET FHFHGT T4 F& ( OpenAl, 2023)]

5.3. 576

TG X forernaet, o 1 RS T 956 JFfed ST AfFIFF (NLP) G, (I OpenAl-a7
GPT MGasfT (¥ 936 g afeimar e FA7 o TR F1 T@®| BN6I6 932 I
PLN STIEEEE I90, =08 s 396 RNE 319 FE JT ASA0E IF0 TR 97
IPBE AfSfFaT Bfite BT FE| NGEE T Iy formgs a5z e FaF @@ emd
3T 8T, TSI ASTFIE S, fageror 9 (TFTHE Toifte FE |

5.3.1. YT TG @I Sels (P

.« TR0l A3 [AGST: AFM BF F16 =18 3k A0S 2831 Sf6®, T-ReI3fT A31E Sftw [
A= A1 9 Se@Ed @ @ (I ME (Reiter et al., 2020)|

ABFFIT: TIN5 TFG S FAT NGALE AR F=@d ST JA© TR I,
IfSfFIF IifsiFer SFe @ ((6F a5 A1, 2019)|

SRS RN AG-*6 CTTH (500, TG A SUIRAT T ST AGP SIS
IS5 JIH© FA FAW = (Brown et al., 2020)]

ST ST TAANIAF ST AR TG TNY LA 5 57 FA(© 933
%m@m(wﬁmtml,zown

(e FRAEEAT: TERT THAG T NEOAGII T T6 F0TF FIT Sfow 3% (STATST
93 el fAfE (& 5e(® 2F (Hovy & Spruit, 2016)|

TGS (SRS TBIIS MG 9T AN PLN S eafa fSoma a3 frfEwame
136 FEIT GAFT N FE| SI0F 9 AT FTFEFET FfF5Te, SAS 93 AfeF [{EeaR
TEY Sfbe| PLN-17 WfRey T=h8fE FREFE FIRET N THFe T@FI 95 e [ge
A A1 FE T2 OIE AN 9T AT AEFT 972 Flast Jfoara] HCCER MET OGO
236 8=Fe Y (Fa RRNE fF7e FTA®|

5.3.2. TG AF: O 5I21F TP
OIS TG 08 SR SR FATF I3 (GO FAT AW, ASFT (SOT SToTahT 93
SIEATT STRFTAF A(o] MIAF TS FHFF (e 95 AT 1, 2008) |

TG o1 RSN Ao FHT TA®, BT 2P N2Fe] 978 GO (Jurafsky &
Martin, 2019) 99 Nte] (Fadfre [AufFe afefFmar sEame a’ieo AT



fAETEE 15 AW, REFGFI, I EAA [SITTG (O 44 o] AF6 U8 F1S T
FAE Tels AGA [T e 59%6 2F (Reiter & Dale, 2020) |

. AR FIG: BeTT SRR 1 O F1Oferd o1 St Aaf3fore soEs sfefwar
SRS FHE Tef) Ao I35 ARG PPA (Serban et al., 2017) |

o QITAR[EP FHG: T T N NS @), fREFer 7 IS FAF ey fTaR FH1 3R

« (RIS (FATET T6: (AR M@ IRIFISE @16 b (ofd Fa00 970 27, IV
OpenAl (FTSE (OpenAl, 2021) |

.« BATTS TR IAEE: FTFFT TN, A0, A3 AN SIS AAHISIT Fery
STRAPS 0 TQ@TST FAT 2T, (IF SHIE( AT Google SERLd

5.3.3. SURAT: (FTS (SATET

TWRIFT (@O GAET 2T AFH (@FP J7 (SN G (F16 (6fF FA© HIT6 IT| 92 IJSTHG
RATTRSIE SR 27 T4 KT AT AT JT AT (FTG (ofF FAF TISH 27| (FGH
afSTE o7 SIeeT (o= SIS, A1 A FTT T:FT T30 (@16 GEEsd T FA©
M| 92 Fq0, AT @I FI9 [FoIF "M T TRIFTOE @0 ©fF FAT TF 9 Mfdfes
TR (ST ) (FTC (O A6 T2 SHIRAT ST F9, 67 5, 6, 7 (7Y |

@FF IR(FTOTE (F1C (SHANEE FIEA?

THOT: (P (T Tl TS 7T 2 I |
SEsTe!l: 6w F@ ( (ofd FaT1 (FTC A0 UL BT Sresrad FE|
TAATOT: O SEBF W (FNG 3 AfFTeEa srepife (w7 |

TRYE (PTG (SATETAT SuIREer

FRIFTSTE RN BRI (of] FE I1 956 F08 WA I, To1 972 5 <& STorel] F|

AT, SPTA AFC RV HR¥ RN FfH N 956 SHHE 96 TRRGIF R (77 232
A6 BRI O (IS T0Ta FE T (72 S[6EF AF(6 F:27 IS |

(exponent):

function_name =

code =

53 5. "R AFCMAG BRI |



T BRI

92/, FAFET 9% HRAAG6 IV FIT HRATSTT T (FTG (OfF FA0© T AF6 T2 AT I5f, T94F
23 59¥ M STefey] |

python

exponents = [2, 2, 4]

exp exponents:
print(generate_power_function(exp))

f5a 6. "R BIFTFT TR

53 7. "M sIfde BRI

generate_power_function R AHH (T A2 930 (F1C 0 90 FE 1 9306 T
TR HIRTY KRN0 FE| 92 A BRAAG IF6 THRGE x (FF 973 T76 6 x SAe FE |

"EATETDS BRI (TICICEE S5 77 G AF(6 SIeTPIF N 5E | A6 AT e,
AT (FTC (ofd FA® generate_power_function FeT 27|

IR(FT @ ©fF 96 ST @ I /Y 9] TG A0S NE, [eE FE T3
TARJETS T ST (FNCH N F& S| TTAT© TRAAD (T 5779, [ (FTC (S
ENSTF AT TE W ARG T2 AFS e A TESfiE T97e 27|




5.4. |g'(¢||;|$| NN Ei(ﬂ(ﬁ?‘lﬂ
5.4.1. (ool 932 Wi Nd T2

WIGREHG TETE® OpenAl AT 398 AF5 API-AF N SN FAT 2T, IF I AOEF SN
frfEsfE farmr a3z svgel f[Affve Fa19 oy TNAFACE T@OE 27, At T Tt aR
SRF ST B6I6 (V@ I N2F1E! 778 [Afeq SHfAEIE 5@ F41 q© A | 93 e
SRUR T APl ST (THC MOEF ACINE TG FAF S g 776 7 et
TRA© FAE el TR Ao FEEAREIET Aeaio (T ARSI, SCHIANE TYfFTe Hpsfer
(TS FAANFAA, 16 A2 AT WO TET ST AfofFTISera I 517 [RYfHe SHEe-T
NIAR FE (STFIAE, 2021)|

ChatGPT-2 STIEY SYN@ APl 97 FTE ILIRONFIEI MR [NE% 77, a6 OpenAl T&T
a8 9316 ST FHEGETR AHTEIS STENRTT | 9% 3T FBRENb SHo SfE5Te S TS
RG] ASGEF A FLFONT FAF 936 IR© 93 TER FIAFAET ST FII91R FE|
FIRFPIAERT (FIT BTG MY I SIF T=76 T TISF T FAA 933 MGG 932 10
e Soasfd (off @I IMECH 1% THfel [RUEe I-3fF5e FITEIINE Se AT JT[T
MOETH FHOSTE 9F 76T MEETH I HCEE Tz A1 FER TADH] FA© b ©0F el
TAIN | ST, ST FHRAGN R AfefFe QL e IF, (TN SrTal 933 NJ1EF
FFSfFa M o1 TSR THaT FAF Fvol, TT M TSCAF OFF 207 7= T FE&
(STIHARNZ, 2021) |

ChatGPT A7 T 2BIEN® FAH ST (6P A3 WG TI2ET O MNNT T4 TS)3
ST, [0 @ 97 WA SIoTS (IS SEHETST AEEF 1 T FoP TS1T AH© |
STTHANE 9% TSI TN Sy foff0g N1 Sv7ey S, J17 FS G e a7z sy
=% tofs F91 TE®|

5.4.2. WfeFer a7 WATT T[I2F

TIOCHT (e 932 WRTIT FIRMET PIVISFAES TERT FE| A7 F& (7 Ie@,
e AITT (ofF 93 28 ACIF ST AGT [IF FHF THGF 8 5Ffes FerT f[Tear
FAH AIGE AAW®| 9% NGAS(, TG (CHI-(TE Ao, FIARTS, FH MG, JT NS
fsas e M 77 TR (SfF FAF TSR TEAE (T8, 2020; (FSF a5 A1, 2021)| FSAT,
TfFTS 9T TRF ToF @ Tage F@ 956 J2-Rey 7fR@ (3 @fes s
(TN FAT ST |

AW SIE SRS FEy aF6 3 JFERed (Sb1F SafdRe e, J7 fIwea CofastrRsT
AR THNESNF T FI0© T (FTH 96 A1, 2017)| TEIFAT 93 THASFT 21fe FI
TS ARSI ST P, (TN ANNCIT G 973 AFHer (GOIF T2 @GS (I3 95 AT,
2018)1

NOEF (FIFANT Te] AR BTV Ma@T FHAATS] Al AT e FIRNET Iels (NIl |
aft IrHeTET A3% 51T T[T NoT o WSS [ReEend s, @2 aFf6 Fersnst
Na@a 8Fed A4 200 "M ((MH-(SETS a6 A1, 2017) |

RS TIREE N JEFE A@T FAT o, (T [T AT [ 9 AP
AT g o Jodel| 92 AGASFF Tamer 932 I owd Afefmmafe ©
TN FAT AT (5 T TRIAFEOA Pve F18 8Ff (McGregor et al., 2020) |




Al-(® @feFel 30 aF6 wo [FFPHE (Fa T I @, i, ARTsereT 973 ATy
ANBF CEIRTATE N ARFe T2 el IO Mo (&6 ITTel[F I FT 77 I
TSR TS Tl SAFIT |

5.4.3. FEESHIF (AANFR 93 R SmfE@E

STTHANE (FNOH NHF AICTIF (SNPR TN (F@ SEAT FAGFHo a7 fd FE®| afeT
FAFHOT 432 TIFT MWTIRIFIE "AOH AN Q] FAT T, (W (T @FNOH @RFSTT
RATERE RSE (TR SHEF, AN @I FER FOIF (FNCH T =7 P AFIeasfer
AREETAT FE, SEN (F IASH 26 MR ESEUF T&fs 93 (FNCF GEhid (@ 37 fox
SNHEF T @ I 97 STEFNC FEEOCIF A8 FFF S9F 93 476 $J[EF ToF s
SATATEAT FE F1E 6 TS [P0 208 (RfA-SITE a6 31, 2022) |

236 TS ST NG BAE OpenAl (FNCH AT F(E, (AR Sy (AT TN A3
ST (@ 7T) AT (FTG TN (SfF FH] 2@ | SNHASfT TIF FE @ TR FTOF B 283
@EfFer RATae: Ifead AR AW, 9% fF% (@ T92F F99 5 FFe| 92 AT
STAFISNR (FNCEF o1 A3 AT (AN FEEa Siety Srefahe THATHSIT A8 atevs e FE 93z
SRAOF TEIINE TRASA@E TRARE FE I F5F 932 7@ ST o) 1T SAfewerd Ao
SH© FAF TS 1 (TET 96 AT, 2022) |

GitHub Copilot, OpenAl (FTGH T bIfere, 1665 (NN FHAF (SHIIG oIS FAT TR
aft T FEEF 92 TS T AEF THaeNd TN FI© (77 (TR IR TPHE JfqF
VYT NFFeF SR AATOT TIF FE INF 60% TR ST FER| 92 TNH16 IF @7
A2 HFEF TG iz AP TERT SHRN CrNF {1t I FE TSGR Hareiae "ol
ToMIRRe FE 932 (FTS (FTAF vFo] [FFCE TFfo AHIOF FA© T (S a6 IAFT1, 2022) |

5.4.4. AFGRF TFNF MIEEIS

ChatGPT-(F 537 A3 JeN Y@ AFTGHF MIFRE I3:57 afoq o a3 Fe=y JwT
RROTE (71 271 A JfHwed Jzed TS (THIMG OIWF (FW, ChatGPT-97 e sefefze
&, GPT-3-97 WMol 28 SRR MOEEH IANIGMET A FERY @fod Sy a3z FreifIm 3
TRIFOE TR OH IR @ SECAT FAT AR, (A AMfelz, 973 AFTSHNF STEI 93
FFPTAR Sof APhod ST AFIFF (T a6 A1, 2023)|

AGAGT TFTPT IS SEOET 978 TAHG ST TN {671 FA© AIBIeT FER (FAT
s fweral (AD) IF SfRAE IENTE ST AT Fa0© M| SIRHE 932 RIS
Tfefa T2 GPT-3 NTAE HRA-HO: FE SHRIFT (ofF FaT TA® ©f fEe FE, Toig TwAg
S BT Sfefie IS 92 AFBIARENET AT SFe 1 (o M| 92 [{iFe $yfed
TR SR HE 33, T 932 AFNGHE FFTIAF STFET oIS TF (Homolak, 2023)

Aft [T (T (Fa3 aF AT B AET A 2T, @IS 93 [F@RAGAE SAWe Weo1de
FA©, 9B AAF ¥TO] (BfF Fa© A7/AA] FHHGL Fa© N6 FE | 92 TFASferg T3219
TIfFS (@7 77 @fes S SNBE o, (@ §Eg §fF a3 gaeE At Sh-emds a3k
fTH-SIE@F (ST AT THESFSTOE STEIFT I (M. Salvagno et al., 2023) .




5.4.5. FRPIFAT EoA

A A(OT W FAFH 932 TSN Ty 3 972 TFHOIAT 3R (S (@ SGI6S Mo T@ T
P9 = | &30 F@, ST FETTFAT AFETAT 972 FETTFAT ANA T o] T0 FAF Fo] 57, (¥
ek TPTHIR TR I (R IR AR TAECANG FNE (QFE TIF 92 69w 3G,
fAIfae e 992 SuRad 5T fF4T, BfFow, "X@wq, @M ¥, FHEET wFel 438 I
61F1 TS, SEmel 132 SEEH (Fadf @y 391 @R, @od, @fos, faarTal, syfere
AR TS [Tl 2R26 & (Xu, L. et al,, 2021)]

IF& el (A7) T TSRO N AGIETTAT Sels SISO IISHICIR A6 AT |
TP FEMATET AFIT-97 JQ@E ARES S STFEN I I @@ 97 NE FT@®
COVID-19-a IP% PRI &4 SY16a06, FIHNF (TP a3 (IS 2e9oR | STATENEAG 2220 FE
T FOMT IFFCIRAT @A AFIT/AANZ-9F ST Soe FETFNT TTEAT 9T FETTFN
FIANTOT T2 NI STFH FA© TN 27 (FFFF (0% 93 (& .99, (61, 2021) |

A% fo9#(C ©F fFNE ChatGPT TIAET S J& YETST A7 SITASTT 956 3©1afes awre
FE| afb AT FE T FoT SNBR_FG (Sor T oI AR fAfew s smiEy
FA© IOl FA© ME, IE A& (GO FAFE AT IR, o IFFT 9T TAHE 10T
T At A TBARE F@ (F ChatGPT-97 FTSTF Tgd Y8 T FAF I3 NH- T=CF
IS SFH© P TEFAT TA® (R 9T 93 2. {571, 2023) |

5.4.6. 3%

2 7Y [TTTT ©fF 9T (1R T7F f6fs 3@ 9w Fias oo i@ @, ©12 ChatGPT
AT SN P JfGera] SRTH AGASFTH T FB/AF [T (AT Tely S Ao ATarfer foreg
ST FAT AEAT (A. Castellanos-Gomez, 2023) | 92 5YfFa TIRF A3 a6 Fe1F Fa71 56w (7
I fafed o a@m|

AR ST NGB OIWH THYICH Qo1H (e, ST LT A2 (AT SETTST SIS

(T | TRATF, 92 THOST FoF1aF [T (ofd, G O 972 TR fAF1=7a1T Jeol JfF 72

T fAATTST BIETES I ST | TR J53°3] AT SRS, Ao AR moI3feT a7 576!

SF IS AT GG TE (SR, (TN THMNOGE 972 ALY [T775G tofd F11 TP, 97
TS HAFMRFO! (GHIEE FAT [TITIFE S TR FE Qeito T 9T CTRSTS TEF SHS

=& (OpenAl, 2023)| 92 MSGHSFTH TI2F [@EN F41 I+ SifcFrgs F41 @@ 5T

@, (T & 92 TFHWSET TI2F FAG (7 O 734G vl 3@, (FRQ, A& G, Tosfe a3

UYL ©RIIHA
fI¥35s aft faf*oe 917 e FE™ER 6@ @
ST ACE Y
S I CE LA ERRERY

. FAFAG], TFRIACTS IR AHEFIF @ B |
. fAaf® 932 o I,

«  ofre 8 JIebfie S fA9E|

N QIECiEO

- NRIE fA@rar



TS T ST 3R
T 6T TS|
. OEF fTSFATOr|

STI3 A% AT SN | (2023) ChatGPT FIAT ST (Fealferd Ao sfe a%fG Ffas Ffaser aSHI6
ST, 936 CRIFS MNTTESF 932 T NF T A ECA TITF FE F7 ([OSFT Y Geal) FaT
A | TS (WF (F SBRAHG-Sure Fosf =Bera (@71 fud, 5@ M1 8% fafeg
HGR of STPTA FE| A3 oot Resf @FHs ngﬁmﬁmﬁm 8T
FRPTE ST STEHTS fSBod T F@ 9T NCwzdm N A 7T fofee FaT
AR | STRIF T (F LS [TNETST (FRI0F oSt @3, TREF, A6 oty S
fargere, syl 9% Glfede] T=ifFe [Whes ST 932 a3 S & |

6. T PPA 2

TT ST MO (LLM) ATHIRS IE yF Ffozphotie sfis @@ a6 GoT (Frnfad (3,
mﬁﬁwqﬁ?ﬂaw—ﬁmmmwﬁ@@wqamw T TS SIF

SIGITT TRRINE FPHINRS FA© ME T2 STA-(TH NSGHASE {0 BiEd T afifFe Fa1
@rﬁrwquiw 57 (Tt SRR 3 SYfGF I (5T, NREFITHE AGET W
AT FE® o F 9 Al Fleama2 (Touvron, H et al., 2023), IMEF ChatGPT 438 INGF

WWW%@WWWI oIS 991 ST T 99 (FTOTG (STOTE o (WA 93
aaz:% ATATANSIT e NYFF TRETT T TS FAT T (I fF=15781 972 Fifesre o2y [1201
e

6.1. ST 2 St 97% a7 @RS I F

Llama 2 ¥ (SA@DS SHHIAE NGT TI2NF @ J3-AMFe a3 5o Fa1 LLM-aF 950
AR, (T TLGATSNE SeTa (GOT (TSI TAR 7% Llama 1 STKHACETH (500 215757 (efs 40% e
FH TA®| NOEF (SfA@G, 7B, 13B, 34B 432 70B A7 ARG WX TFHI03fT S0 If
SIS SN SoFeTd FAT AR LlamaZWWﬂH\WﬁﬁﬂﬁWW
5, fRfed (CIeea Sy aF1EF ST (ofF F& (Touvron, H. et al., 2023)| ST&fe 3 f3few = 2
NG (VAT |

SR 3. G AT 2 NFGCFEF

NG ATNGTE SRS EREIRIEIC) BG TIIET (F@ B124-60 FAT 2@®
7B TG NFGICIF e e TRAFOT AT: [AATETT Ty (GBT N2 5T
13B BT 2 Bfemey ooy tefy: | OFAATH BRA-BSfk:
0B 100,000 a7 @&

4096 ]
1,000,000 a5 (&




6.2. QY

fF SBN1F: Llama 2 ST FAEIER S5 AF S 2(F o3 IITE FE, TFoF ST
M<W$%WWWW%:WWW| 92 SHFH IBYS g I
& T

o TRYF: (GBI NTEH A3 (A Tifofs T T (NNt ©=71 af6 Llama 2-9 (&S f{IF7T
23 FRFF FA© 370 27, TN AFREF 93 7F 13 SO Ao (07 |

«  PyTorch: 936 32 F73%© TSI FHTF ARG | Llama 2 PyTorch F5IX1E I SB[ AGeT
ofF 932 afifFe Fa0e, CRYE AR (@68TF 432 (baTAS(TTe F AT Fa00 (Paszke,
A.etal, 2019)]

+  Conda: 936 "M@ES AT ANET [T oA I g FF@a oo [ty =@ ofF
FATTEI FE| AR 2-9, FAG] HITT I MRE IS TETOT 932 RFFAST A FOTeTer F7
T FE (O, ST FA@CT NFARFo! e FE (B, (.34, 9% A1, 2012)|

+  Google/SentencePiece: SentencePiece 2 AFIEF ST (BIEFARGT AR EISERIMCE!
& 9B TR@| Llama 2 (66 CTICIEGHT GIEF Siels Google/SentencePiece @IS FF,
I AT AFIFIT AT NOGFREF Fels FAF2 (Kudo, T, et al., 2018) |

o (HUFET: AFD TREE I NF6-BHFRS ATECT TREGT (FERMAD 9T FHITTO! STG
FE| NGV AT ZOOTREH ACHRS FAIF Il T 2 (HIEET TS &, T 0
STAMETEE Sy 3FFTf (Miao, X, et al., 2022)]

9% 7Y HIF Llama 2 (F A1FTos SR AHTFT0 992 S6HT S T={e g0 Fosfe
(TFNETT T IET FHFAG], THoe] 472 FAFNHTCT THT FA(© THT FE|

gl TESTANS: Llama 2 MGG Meta’s Research SuperCluster (RSC) agF SN RIOIEIC)
T FTFOIE AF-AFFT TP FE| 6T FFoE2 NVIDIA A100 1T BT, I7 TS S76
(O] (LI A (&3], (GOT IAFTRGLT 933 SH- MR IG5 (HPC) e a9 @
@6 TG TG IQANT I T9F FEI A100, NVIDIA Ampere INFIGEFSE TR BIfero,
NVIDIA-37 (BT (TBIF S6HeE S ReE wife® S| JHT6! FOH QT 20 3¢ T4
ASIHA X, A100-37 IRfAS] AR oo GPU FBIE [T Fa11, Ao sifzur s
STSMTSNE MAFT @SN (Galvez Vallejo, J. L., et al 2023)| 92 TS, 92 G5 FTHIET V&Y
CNferE MY TS @ATR | TS, SFTa ABRICE H74: RSC NVIDIA (FIFGI 260G Z3fe
T[T FE, IIF SO FFOIEL THH-S RNHE0 SReSfEF T fofs T 956 RoCE
(RDMA 88F FISHG 2EEH) ST @ SHe1 T8I SNHE 200 Gbps ATTEG
RBIEPEI T THH FE |

fFolT "MYFT GPU afs MSIF ¥F® TNF F&y T@=: I™3 RSC-a7 [T 400W, IAF@H
(ATSTHH FFOTE GPU 3fS 350W Thima sy 378 $& | 92 5-8% FAH5RTAG J23-(FT A
5 a2 ey MERABT FFET SFORF ST Yo Qeel] NH FE®| TMBFSNE, RoCE
Tafe, 936 IS AN YT AARNF AR K@ T ZE, WifS@E® (Touvron, H. et al.,
2023)1

FEF foT

(STBT A% AR 2 97 MEY A6 AT TINF 2 FIRA Taib@d SHISFAF TolIe FAF FNol|
FENES AT Wile e 476 9376 LIS (Tow




GPU TE1 To5F Ff6 551, T1F-AR el T 97, 8o 496 a3 FE "W (SoT 218 @
(Touvron, H. et al., 2023)| STTAA 4 =TF-AIHerF TR folsfNay (WA

ST 4. S-SR STy fersfayey

MO ST (GPU T67) 958 4 F6 (W) FEF fA5fE (tCO2eq)
7B 184320 400 31.22
13B 368640 400 L3.88
34B 1038336 350 153.90
70B 1720320 400 291.42
(16 3311616 539.00

NG I
Llama 2 NG [qgfafie fAATsfite e Tasy 3E:
¢ (PTG T5: Llama 2 T FE TRV 9306 (F1C TIHT (I¥0] F] 3@ =T

Prompt: Calculate the factorial of a given number using Python.

Response:

def factorial(m):
if n==0orn==
return 1
else:
return n * factorial(n - 1)

number = 5
result = factorial (number)
print(f"The factorial of {number} is {result}")

f6a 8. (F1C tefad TurraH|
¢ & 97 THETWH: Llama 2 TR FE J(& AT 9576 T I61R FAT A |

Prompt: If you have three dogs, four cats, and one duck, how many total
legs do all the animals have?

Response: You can calculate the total number of legs by adding up the
legs of cach type of animal:

Three dogs have 3 * 4 = 12 legs. Four cats have 4 * 4 = 16 legs. One duck
has 2 legs. Adding up all the legs: 12 (dogs) + 16 (cats) + 2 (duck) = 30 legs
in total.

foa 9. Jf&a TaRAq|



- Frgav @E: Llama 2 T3R1E $E &% 3@ TR 2316 fA@T T 935(6 (aee1 ST
SR T

Prompt: When did World War IT end?

Response: World War 11 ended on September 2, 1945, when Japan [ormally

surrendered to the Allied Powers, marking the oflicial conclusion of the global
conllict.

foa 70. g segfom Smrae|

«  STOT(@RT: Llama 2 T53E FE (@ATH 3T 70T S7F 436 (F5©] TS F41 7@

Prompt: "Create a Title [rom the Following Text: In the beginning, God
created the heavens and the carth. 2. The carth was chaos and confusion and
darkness above the abyss, and a wind of God [utiered over the waters.”

Response: Creation, Chaos. and Divine Presence.

f6a 171 =TS (AR SaRAT |

o SIS ST HHOTF TF Llama 2 TITF FEF 956 (F&eT TIN5 FHT 3@

Prompt: You have a circle with a radius of length 7 units. What is the
area of the circle?

Response: To caleulate the area of a cirele, we can use the formula for the
area of a circle, which is expressed as:

Area = m x Radius®
(3iven that the radins is T units, we can substitute that value into the formula:
Area = 7w x TP Area = m x 49
Using an approximate valoe of 7 as 314159, we can caleulate the area:

Area = 3114159 = 49Area = 153.93804

Theretfore, the area of the circle with a radius of length 7 units is approxi
mately 153.93804 square units.

f5a 12. ST FHOIF SURI|



6.3. T 2 AR ANFGFEF 932 JfFJ0

AR 2 ARFer AfFIT 2 AFGFEIET AF0 Aoad T, (TN SHHINF-[010P ATP- A el
a3 RoWE BeayF (RLFH) fofes fBofay 52 fRam st aifaf, (FAT Llama 2 LLM-33
forgeren, forgereT A3 foraTsaT TS| Llama 2 (Touvron, H et al., 2023) forsflter ey (161 7181 1950
ﬂ"%?f\@@ﬁ'ﬂﬁql 53 13 a1 2 NCSE FEger S (7|

Llama 2 Human

Pre training

Fine Tuning Feedback

foa 13. af¥rger afaam

ATH-A e

Llama 2 SISRTSNT THTH (GbT SO (V@ - NP FE, (To1F ¥y T ANFIST
(N TH® (A (F1HS (GBI I M| (SO W16 AFATH So1F, S (BT 973 A0 (SHIEeT e
TONST IE FAT AT MSAL IFC (SOICTE IR FE I0F AT 57T FE® I R
fEferzar (B seifae @ 93 ©FF I AR 1 (Jiao, F., et al., 2023) 97 &3 5757 (aely swpfey
FE| NERT G O 932 THASNAS NI T30 FAR Y WA SaAfod dafy ST IR[I
TS (IF T[T (F3TF ST 3RS (O I 92 FF T4 (b FHGHGT 92 SRS 5T TS
TR I3 91 (Touvron, H et al., 2023) |

RMSNorm (Sennrich, R et al., 2019) 3% SwiGLU SBfS& T R (Shazeer, N. et al., 2020)
TEF FE NGB AF6 AT FHTHINT MPHFEEF (Vaswani et al., 2017) TA®R| SoFF, a6
{“fﬂ‘ff@ AT ATG: (ROPE) (Touvron, H. et al., 2023) 3@ & |

Llama 1 3% Llama 2 a3 & 3 TRFST IR 5757 (7= T SF71G (FTIF TG (GQA)
ST &S TA®| 92 3978 ANIOAST ST Bfg FOT 9T G a3 ©xF AFeE FI
H3eT e A9 AN (Touvron, H. et al., 2023)| T, (BT 5 AGEF @RS (G|

ST 5. =7 ger @fHEs|

ST (ThT KBRS 5757 (s (BT
P PPA 1 (SBICT6 7B 2k 1.0T
(Touvron, H et 13B 2k 1.0T
al., 2023)|
33B 2k 1.4T
65B 2k 1.4T
FAFFA2 AR (GBI 7B 4k 2.0T
13B 4k 2.0T
34B 4k 2.0T
70B 4k 2.0T




T I 2 TRA-GOAR:

T FFF 2 TFFONE TIEATONT SeTah AT (Gb] I FE AT (F3IT @ |
Llama-2- SGF %0 JF REFM ST SRS FT HOfR TITF FE (OfF FT > |
TRTSIFIE, N@EA ASfFAT (RLHF) 97 &7 fOff 3@ fRRammo ik fa@mss sme
Llama-2-876(F JAFRFTeeNT Ao Fa1 @R, TE M TER Ty Tl a9
3Tt SISy SIfFBRGHI (PPO) (Touvron, H. et al., 2023) a5 o1 (P Ieafe |

IMS 93 4T O TTFFII AT TS TAR, ©F I Ao @fay 933 SIS FIE O
AT SIFET 92 WS S@T (OFV) TR eI AMAFIT (W3IT T, I SEARTST SAfe
o =faeifere FEm|

RomE o M7 3@ NG @ifd: (RLHF) 336 TG S safoq afefafiy 3@ 9
T T[T T A AT S 916 COH F1 ST ASETH AGAAE RS M=Tw 311 af6
G T3, 6 NGT-G O HeTH(Td MET AP0 VLT ATETET AFF TR (GBI WesIR F1 7T,
T 936 TAHIF NOET AT AT TN TN TR TSI FRFT S (3 (RG-S,
a%. AG A1, 2023) |

%WQW—WWW(RLHF) AT T &% CTNEF T507 Soife 23|
A% AFTE, JIFE AT 96 TG-S0 AfefFAr a2 97 AR fFT I &, TF T 956
e (1 (ofd 27 I TAIHreT A3: [arTerd AfFEfe Sqamaw afewite F@| a2 afsfamar
(FIFSI TIFF RE T2 FATF MECT, RLHF SHTTT 555 29T T 2 SI60E o7 T Sfera
W I35 FAF Sy AFbANRS F1, 2616116 972 [HaTa] S8@F SFfw F4T (Touvron, H. et al.,
2023)1

6.4. A61 fFoNE 3564 FIE?

9FeT I TF-AAHEe MGASfe THEET TSI S, O (o1F AT
SIITREGA T AN OF AT FA® TR (hitps:/ai.meta.com/llama/) 432 AGE TERA© e
| 9FAE ©I0E @ AN 2, ©IFT A6 2T MNF I(© A0 ey, JFferego 7%
FTA®| 92 = TIIFENE NOA3T SISAENS FA© (WT|

f53 14 SIfHHIT META Llama 2 S@ITRE [AT&H@S S @ i@ fofae @1

Request access to the next version of Llama

Introducing Llama 2

The next generation of our
open source large language model

57 14. T 2 I SfFmaT|

aft 936 “RAF 757 Mol FAR SERT FAT 27, e FIRFIIE! NSGAS (TG FE I3
TR (@ A GitHub-a (W37 URL TTITF F9© TE| A6 @ FI2ET 5y O HCoE
NGASTT SoTeah T 5728 FE@ (ST | SHEF So7F 92 TS IS T FE Gl F1 (I(© NE:

. AT GT6T SHITRGA NI TIEHCTA @S FFF AT T TOFAS TS 24|

.« IFIF YA RIS 2, TIIFITE TGS STOATG FAIF Sl AF (6 AT,
FFEARSG 1% T AF6 3 MMEAF |

o 936 Tga TR I, FPIGRR FTGAFAA NGHASfT HFIFTA TITTT (@1 FA© BIRNF FAT (@ TH|



https://ai.meta.com/llama/

« "download.sh" f&%6 B, @@ JTIXEFEE a9, FF6N URL e 3@ a3

SISACEIG FAIT Ty NGAS A6 FI© 2@ | SISACENGT Sy &3edh [IFa3feid My
FE® 7B, 13B, 70B, BNG 7B, 511G 13B 492 511G 70B |

G2 A3 NOAST AHETAT F0© THH 28TF Sy BFINFFET 7 CoIEs, Afmmaad fF,
936 GPU 43% 518 RAM & IEHAT |

IARTGIFOH, OIS 2ASICTTA AT NS AQETAE (GIEES (BISITE) STEFe
5557 HATSTE T 2 FGE IT6T FH0O NG 2| NGHG SIS 356 e 9% afea
FFENRSG IR FIES (T T A4 AF6 ST 5107 AW T TE®:

1. AT SHTATTS] fAode 36 S A7 IANPIS] TG ST, 67 15 (73

Anaconda Prompt
| . App

1 Anaconda Prompt

(base) C:\Users\juanm>|

f6a 75. STNEIST Z=516 BIeT |
2. SR SN F https:/github.com/PromtEngineer/local GPT, (I (FGG6 (18T 2

(PromptEngineer, Github) a3 forsf5 Rp| oI 2P
https://github.com/PromtEngineer/local GPT.git, f6a 16 (M|

espaces

Local

B3 Clone ®

HTTPS GitHub CLI

https://github.com/PromtEngineer/localGPT.git

3 Open with GitHub Desktop

}) Download ZIP

53 16. GitHub S5T%3 i I |


https://github.com/PromtEngineer/localGPT
https://github.com/PromtEngineer/localGPT.git

3. T FETSOIE AT TR ST AF6 (FIIE (Ofd FF 932 AF6 GitHub @ (ofd F64, o7 17
(|

] Anaconda Prompt

(base) C:\Users\juanm\Documents>cd DemoLlama

(base) C:\Users\juanm\Documents\DemoLlama>git clone https://github.com/PromtEngineer/localGPT.git local_llama2
git clone https://github.com/PromtEngineer/localGPT.git LocaL,LLamaﬂ

fo@ 17. FNTSNR GithHub @1 FF |
4. 9916 Conda ARG (ofF FaC0 fAafife FHSH F==we F=ea, foa 18 (73

= Anaconda Prompt

(base) C:\Users\juanm>cd Documents
(base) C:\Users\juanm\Documents>cd Demollama
(base) C:\Users\juanm\Documents\DemoLlama>cd local_llama2

(base) C:\Users\juanm\Documents\DemoLlama\local_llama2>conda create -n local_llama2 pyth

53 18. TTOATGT 36 FATT Tely AF6 FAGT AIET (ol Fpev|

5. AT Llama 2 NG ATHS IO FHH 2(0 AP 575 H12eT 1 A oy 932 SHEF TorwafeT |
92 HFRA FET2 SOURCE_ DOCUMENTS (FISTE ART® 23, 63 19 (&

Name Date modified Type Size
github 3 4:55 AN File folder
—pycache__ e folde
DB File folder
local GPTUI @ File folder Name @
SOURCE_DOCUMENTS File folder @ boe.pdf
4 editorconfig ﬁ Editor Config Source File 1KB
D flake8 3 4:55 AM FLAKES File 1KB
9| gitignore 8/ Git Ignore Source File 4K8B
1] pre-commit-config.yaml Yami Source File 2k8
! pyupymi aml Source File 1KB
¥/ ACKNOWLEDGEMENT.md 8/ Markdown Source File 1KB

[ constants.py

¥ CONTRIBUTING.md

[ ingestpy

[ ucense e 12 K8
-| pyprojecttomi Toml Source File 1KB
5] READMEmd Markdown Source File

~| requirements.txt Text Document 1K
[ run_localGPT.py Python.File 10 KB

53 19. AFET ST HRAMG @I FI |



6. SFTSAT HIRE WT@[ TIPS 256 PP ﬁ“’Zf’IS (3 2 pytorch, langchain, chromadb,
sentence-transformers, huggingface hub (Requirements.txt H139 (Tye), f5a20 Rl

7= Anaconda Prompt

(base) C:\Users\juanm>cd Documents/DemoLlama/local_llama2

(base) C:\Users\juanm\Documents\DemoLlama\local_llama2>python -n pip install -r requeriments.txt

5@ 20. T 2 TS T2 TSI ST 396 FT|

7. AFFS FAT HIRT (I (SBT ATNR NG A& FANS T 3% Faafeifie fqwr=maet sesae
T, f6a 21 (W

= Anaconda Prompt

(base) C:\Users\juanm>cd Documents/DemoLlama/local_llama2

(base) C:\Users\juanm\Documents\DemoLlama\local_llama2>python ingest.py --device_type cpu

5 21. T 2 ST (OBT 17T F47I

8. frafeifae FASIH MGG FHFH FA© 32 36 A[ETH J T FA(© 5970 2T, (73 b7 22, 23:

= Anaconda Prompt

(base) C:\Users\juanm>cd Documents/DemoLlama/local_llama2

(base) C:\Users\juanm\Documents\DemoLlama\local_llama2>python run_localGPT.py —-device_type cpy|

fo@ 22. =TI 2 MO AFT6 D@ F4T|

> Question:
What are the requirements for the granting of Spanish nationality, which article governs me?

> Answer:
You can find the requirements for the granting of Spanish nationality in Article 24 and Article 21 of the Spanish Nationality Law. According to these artic
les, there two ways to obtain Spanish nationality: by birth or through adoption, and the requirement is to have a clean criminal record and to swear loy
the Constitution and laws
2 i hat the granting of nationality is discretionary and can be done through Real Decree, while Article 21 states that nationa
lity can also be obtained by ency in Spain under certain conditi

53 23. @EreT 7|

Enter a query: |




6.5. (PH FIIRNFT PP

(OB AaN3-AT ERFIEE T IFIEF T AT e BF FE® 97 TS
([ACSAFSfTE ATHAGTS 93 (AT GG BSOH JIH 933 NG SF e forqm Fa71
SR, (I TPRANE JAHF© Fa© 3T ©F 3 <18 972 e (7@, 0. 6, a3z @,
2023)| IFY O, (SAEGS I9R-97 N BIFST TRFFOH GG (@ (F IAsA5Mo ST
Fa1 20 ©1 ™81 a6 Li, Y, et al., 2023-97 (F(@, TET 930 SfSO@R fofFeTama @7 {7 a3:
e 577 fefs @ a3 [OE GRS 516 S@TST FE@S | ChatDoctor Llama 2 (F 936
FPEN T TITF F@ IR @@ 51k, BFeT Teme I afsfa s Fa1 27, 2281@
MSGEF IO TFe FE 432 B3 afefFaisfie Aeaamser off @ | ANfAF (TFHME, Llama
2-97 T+ f6fg 3@ 956 LLM (5316 (3@ TG 89 [oF3f (I7 Fa00 932 A3 Rermersf
TV FHC0 AN AFES [T S5 AFNFS 27 (Pavlyshenko, 2023)|

7. OTZF

B3 93 fSfG3 T TME NEEN] SHE FE® | O TEIT GHITFSIT (GOHTF AT SoeT 972 5
TFSEAE FTCT FA© *E, T8 IFITHG % (SfF P& (Rombach et al., 2022; Huang et
al., 2023)| (CHRI (GBI &aps, Aft =it STy (V@ Faoyios afafifroe *¥g FafFee
T@eE FE| MG, AT ™7 Tgel MEFT 932 FI6-H-CHE FRIT IEHETE@ @ @ 7
(@%’N‘Wﬂ, 2023)| f5fE8TE, AFSIETSRET T6-5:aT, IFFSN SIS 6% F efF F& (G,
2023)]

OpenAl TH1 T3P0 323 ST AGEEF (LLMs) SiFe N5fos o1 afrm3@aed & {99
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