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OpenAljE FChatGPT

ChatGPT: Optimizing
Language Models
for Dialogue

We've trained a model called ChatGPT which interacts in a
conversational way. The dialogue format makes it possible
for ChatGPT to answer followup questions, admit its
mistakes, challenge incorrect premises, and reject
inappropriate requests. ChatGPT is a sibling model to
InstructGPT, which is trained to follow an instruction in a
prompt and provide a detailed response.
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OpenAl Organizational Structure

OpenAl is an artificial intelligence research laboratory that transitioned into a for-profit organization in 2019. The corporate
structure is organized around two entities: OpenAl, Inc, which is a single-member Delaware LLC controlled by OpenAl non-
profit, And OpenAl LP, which is a capped, for-profit organization. The OpenAl LP is governed by the board of OpenAl, Inc (the
foundation), which acts as a General Partner. At the same time, Limited Partners comprise employees of the LP, some of the
board members, and other investors like Reid Hoffman's charitable foundation, Khosla Ventures, and Microsoft, the leading

investor in the LP.
P |

Limited Partners

Limited parners are not invelved
into the management of the L.

General Partner

The General ParLner, comprised of the Openal Non-profit
board, is the entity that leads Openal LD

And they have also limited lability,
which is usually commensurate to
the size of the investrment

In an LP, the General Partner has unlimited liability yet
complete management & control of the business.
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Elon Musk & @elonmusk - Feb 17
Replying to @GRDecter

OpenAl was created as an open source (which is why | named it “Open”
Al), non-profit company to serve as a counterweight to Google, but now it
has become a closed source, maximum-profit company effectively
controlled by Microsoft.

Not what | intended at all.
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Y. Elon Musk & @elonmusk - Feb 17
- ChatGPT to the mainstream media
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@ Isaac Latterell & @Isaaclatterell - 22h

ChatGPT lists Trump, Elon Musk as controversial and worthy of
special treatment, Biden and Bezos as not. |'ve got more examples.
@elonmusk
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OpenAl Business Model

Openal has built the foundational layer of the Al industry. With large generative models like GPT-3 and DALL-
E, Openal offers APl access to businesses that want to develop applications on top of its foundational models
while being able to plug these models into thelr products and customize these models with proprietary data
and additional Al features. On the other hand, Openal also released ChatGPT, developing arcund a freemium:
medel Microsoft alse commercializes opener preducts through it= commercial partnership.
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2.2.3, BUEIEE

SE AT E EE I HAE A, R SR EN BRI, AL
2 A IR R AT ARIE AR Bt smORAL B bs . WA B, X RSk
FAMR-EREAGNA BdE  EERZIERTEATIEH . FEXBRIER  (AlphaGo)
MaE T SRR RS, ARESME A ANKBERET, A8

BiF
Zhh
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sAb S MR KK R
BT AT ORI, AR A LA 2= > Bk, STRRAE A ORI Ak B AR AR AL )1 Sk
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3. EHIEMR ChatGPT HALHM?

3.1 ChatGPT HJFI R 2 BRI R 2

ChatGPT FTRESEILIIA R, R A THLERFEST . #i k45 L& Transformer 45 1) 2 il
BRI R

E25: ChatGPTEZESXREBAR, BEFAHTAXRIMERSEINAMSTHIS TSR

HARES | ' HTEREIE SIS, AXORIMERAE
@i | - FINHE

1
19507 | 1980MFHA | o CETHEL | g017e

i "..,'v’;,_*_j_-ld-/ =]
(D DRBRIUES | (55 BE - F60 Sl O ' T f BT A AR
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I
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R %3] (Transfer Learning) fFEERNEEICATIRE. HiARZTH b, SRS 8 %
>] (Transfer Learning) (Thrun 1998) FI}UME (scale) 3 LASEHEN. 5% ) 1 EAR ¥ N —
WUES 221 B0 “AiR” (o, BEEFRXT RN RHT 5 —0iEs (Flan, s
MRESIRAD o fEREEZESIH, TG L REB N EBEFIEESRES LG GE
W RRERRH W —FFED , A E I RO RIS RS R T TS . %] (Transfer
Learning) i FEREALRL % N T BE

RIELL (scale) [FEMAERIFERE K, FM GPT MAEBLAE . KRR E =X



GO PFENURE 4 1) it ——Fl an, GPU FIEE AN AR BZPUSEFEINT 10 55 GiD
Transformer LRI B R & (Vaswani et al.2017) , ZZE R R FAEALF B AT R I 2k b DL RT
BERI AW, DR GiD B2 IR HYE. 52T Transformer [1))7 51157 72300
ER TR B EE . RS, BaPUFH. G0 TR 215, X )11
BA TS — B4 — 0 T HRIF R & MBS 16 JE RS AL I M #3545 DRt . i,
GPT-3 (Brown etal.2020) 5 GPT-2 [¥] 15 {ZZ##HEL, GPT-3 HAT 1750 e M24, nvr bR
XA, AEETRICEAT, RFE R FFHMES RS (ESMARESHR) , S
A LLE N NEAESS, IR A — R D w1 .
m  §E8 53] (Transfer Learning) (B RSB R D 0T 6E
v BAREE L, BELSEETEBS 3 (Transfer Learning)(Thrun 1998) Il (scale)BLIEH. #B¥INEEREBN—HESSHIEH

B9 "HRR" (BN, ER-PRIIRIAGI) NETE—IMES (B, MAPANEINRS)) .

v ERESYSh, IS BSBEINEESZ cEAESLISHE (BMREATBMN—FFR) | ASETRIEERENEN
Ti#HES. %853 (Transfer Learning) (EREEHRE AL BT6E,

B KR scale (EBRIHRBIEEX, EMPTIRESLIEM
v AMBRESER: () iHVEHORGE 0, GPUBIRFIATHESEIVEFMINT 10(; (i) TransformerEIRISRFA
( Vaswani et al. 2017 ) , SSRIGRIBIBAHAHAERVSLELINEREMOWEE; LUR (i) WSSO,

v BFTransformerFFIRBUSHIMERAT XA, Bk, 58, FISIE. RO, B FOBUYIS, REGITFORSHMRGE
BEA—- BN TRRFESHESHERRERHESBLUIN, Fi0, GPT-3 (Brown etal 2020 ) SGPT-2015{ZSMIALL,
GPT-3RHI7SOZANBE, AFLTXYS, ELFX¥IP, AR THESRIUET (ESNENEEMA) , EERERATLIEN T
WIS,

3.3Transformer £1X1 RN [F)37 5 FIHAR R E A Rk ?

Transformer SEEL AR B A7 5206 B IAS [B] 2R R 2 . Transformer 22440 434 H [BlH &
B (0 GPT-3, fWiF4AE A RS « XAl Transformer+Mask [F) [ w5 & %1 ({50 BERT
I HRIE S M) « Encoder-decoder 2244 (4540 T5, {3 F XU A /H#.17] attention, fWif25 14 C
AA D

BiSciMidiEA (Word Embedding)$#§¢. .
iRy, MERTRHETS. FIHRE.
RSN ABE BRI
ERURFEER A AR T T AR MR
%, EEATER, BEHUFEERSRE

F, OREMPINTR TR AR WE,
FRATAR. RS HEASEATE
WE(AATS), BIFEERMMMIATI 0YESRE RE
BUE, mEEUIAMEE(EATS), AVEEmE

RIS AN R RE

3.4 GPT-1 Refiift 4 ? #AT R B JISMA ME A

&N, BTN BN AE BB HOA. GPT-1 BT Transformer f#RR 1T 2%
BRI e AT 4, R AR T, HAHE 7 NEE SCR R E A IR/, X6
TIREHRES I (NP XTI E = MRS CEE . GPT (Generative Pre-training
Transformer) T~ 2018 4F 6 H H1 OpenAl B {kX#EH . GPT A BRI 1E HARE S B A K=
ANERHES, RERERRMCCAREREREFE, HHT 5 X R w4 55 W brid 2
HURA, IXAFR L X N GRIBARRME R AT . [, REBBOREE I TNERERET
FbRC R, X RS T EATTEE VT 2 B Dy R TR A A E A s AR R DL R BRI A
PN, GPT W SCHUER, I8 X) ARAR e SCA PIAS FERLESEATE 5 BRI A et T 25, 28
Ja RN EAT S AT X PO, AT DASEIR AT 55 B E KRGS « FIZ BT EA R, GPT
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E29: GPT- 1B FRERHIE (Pre-training)

B Sttt N : ; HEEAE '
(Unsuperwsed pre- tramlng) | ; (Supervised fine- tunnmg) s
| FREFINER, WAN : ;

- | WESWR, BREARD BRSO, LA :

s amntionmﬁﬁag R T T :

e e
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EaEAT-HERTEEFISHEREMBEESEEERESY ) IE5E

BB, HENE, EESERESERIES (NG . GPT AILLT Transformer 4
BRI AT T B2 i1k . AHELT Transformer, GPT Y%k T — 12 J2X decoder HIffEIG 2 (&R
Transformer 1578 F1 43,2 Encoder fll Decoder B3 %+) - #LLT Google 1] BERT (Bidirectional
Encoder Representations from Transformers, X[ 4w 6542 % Transformer) ,  GPT R A ST
R (BERT KA 12T B RO i wil F B

H#: ChatGPTRONMENEANEE, BHEN—THAGPTRET LXNFN, SEMEAMMESEN, BHANSELERTHRMERBIF,
M30: GPT-1EB#ELEF TransformertSBIE T RE®L

Transformeritid GPT-15248 GPTRFHFRE S TRHANBASROTER
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Eniment | sun | Premse | owm | lln-:]-{ |+ Linear |

sun | Teal | oo | Tenz | emal | 1

Ry
[san | Temz [oowm [ Tem1 |[n-1|»¢{ Transtormer |

Similartty { Lineat |

Mutiple Choice a-lcq_-nln—-Lumzjm]'-{mmi-{W; =

'mlwlmlmulmu]tmnl}-{

i e A R

I
I
| |
I
I
I
I
I
I
I
I
I
I
I
I
|

3.5 GPT-2 fefAt4?

GPT-2: XHZMEH RS, £ T GPT-1 AT GPT-2 7 GPT-1 [ 5kal 1T 1% 2 it
SEHHATAE S 2 REE, JT IR STAEAS 75 B W ot I B RS 0 R BT SR W A AT S5 . 7 GPT-2
FrEt, OpenAl 457 GPT-1 BB MB O (fine-tuning) , BN TCIE B . KIEA GPT-2
&— 1.5B Z ) Transformer, 7EHAARIECHELE 8 NMAIE T @R EHEE T 7 ML
PR FSel T AR g R . B, Transfomer S & 48 . GPT-2 HIEIRER INE|
8 million A1 BT, K/ 40GB [I3CA

+ GPT-2AB{EHNENRATRAS
RE¥SIEE (zero-shot) (if:
zero-shotis) 8, WRHIIAIEEmRY
ARG, thAEHTIEE)
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EfESARNERRNER, HEES.

GPT-28
MR
fLRYEE

FH, MRESREERF ISR

3 [ AT e ——
N AT e
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S5, BEXRBGEST0 . N usM a4 w0
RIS R, ‘.'“; G _CJ’:\ w
D ERBRIER | GE- BT FH- < ol . e AR AT

GPT-2 iR F I E S B GPT-2 "%f?ﬁ”ﬂg‘\ zero-shot (FX>1) Lk, R

M GPT-2 AL WA AL &b, FrfAfE i it ifh . 78 GPT-2 BB, REKRR
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E32: GPT-2iRMERES MRSIDE
A FEMERE02:

«  FRISHREES, ARERMESL TR
ZHOTRERE ET IS

A

FERYRIREO :

IS TR

fo) % 02

GPT-2IER
FEMEE
5

fei03
=

#EE: ( Language Models are Few-Shot Learners) i€, EHRBRIEHHAR

3.6 GPT-3 5 | ML SR ?

GPT-3 B MRt e, (5545 M LA 5 NRAE S X 73 K« GPT-3 X} GPT-2 1&R TC i
5K S R AEREAT T otk GPT-3 R T i UERT 45TB IR 46 A, fEi#% £ NLP Hiid
SEPLT R RMERE.  GPT-3 2 — AN HEA 1750 WA SEM E FIAE S, 2 i T IER
BIESHAZ 10 5. X THrAHES%S (FE few-shot % & FIMLRILPERE) , GPT-3 #RRIEIR G T
R Aofs FEE B T sl AR A R AR O T SR IR, O8I S AR ) SCARAE Bk FR AT 45 F few-shot TR
GPT-3 E¥F% NLP % 4E AR A NGRS CERFEREE. MEM A RS EESES) , D&
— LG TR B A HE R B A0S B AR5 Canf BB in] . R A) S A — AN B SRR BT = A8
BAR) . GPT-3 ALV RGHTE L EREA (CARMEEH 5 NRIRE I CE X4 TR .

H33: GPT-34UESHEGPT- 205041 A1 10848 B T R TR T aan

Winogrande
Model Name Nparams  Mlayers  Omodel  Mheads @head  Batch Size  Leaming Rate %0
GPT-3 Small 125M 12 768 12 64 0.5M G6.0x 1071
GPT-3 Medium 350M 24 1024 16 64 0.5M 3.0 x 107! -
GPT-3 Large T60M 24 1536 16 9% 0.5M 25 x 1074
GPT-3 XL 1.38 24 2048 24 128 IM 20 x 1074 g
GPT-327B 278 32 2560 32 80 M 1.6 x 10~ i Y] .
GPT-36.78B 6.78 32 4096 32 128 M 1.2x 1074 " —
GPT-3 138 L1308 __ 40 5140 40 128 2M 1.0 x 1074
GPT-3 175B or “GPT-3" {175.0B 96, 12288 96 128 M 0.6 x 1074 60

BEEEE:  { Language Models are Few-Shot Learners) , EISRBIAEHAR

o EENRTUFR | R ST I . =L . AleR
InstructGPT X 24 ? 5 GPT-3 AKX AI?
InstructGPT H U 7E GPT-3 LAk bk — 20581k . InstructGPT 18 ok B A\ S i3t (1) 5 Ak 2 5
J7% RLHF  (reinforcement learning from human feedback) , E X K18 5B A AT,
T BEBEAE S HO b BT OL R, SEER T GPT-3 1) ThRE
InstructGPT $&HH 11 5t: ME S B K HF A B B 1Re 8 o HosE g = &, il
KAGE S BRI DUV O B S A #0208 B pfn o, RUX SRRy 5 5 oA — 2
YAh, GPT-3 BARIEFE T /DREARSS] (few-shot) FIAkSEIREF T GPT-2 MU LM B 22>, HET
few-shot [ZRCR, HAHENT W EBHA (fine-tuning) M50, 3T Ll L&, OpenAl £ GPT-3
Femb FAREE N AR AR S > 07 % RHLF, IR A (reward model) 251455 > 5
ALOCHP: F ALYIZR AR o InstructGPT IR B 38 M. XF GPT-3 M B i —— il 4R
JihtiA! (reward model) ——358%% Ak SFT (55—, 55 =B n DA AIE 2 70O

E35: InstructGPTIIS=FBEEMRANBERNEMTEATR (labelerfBfROpenAlfiiFiEAR,
customerfgGPT-3 APIBSRIF)

SFT Data RM Data PPO Data
split  source size split  source size split  source size
train  labeler 11,295 train  labeler 6,623 train customer 31,144
train  customer 1,430 train  customer 26,584 valid customer 16,185
valid labeler 1,550 valid labeler 3488

valid customer 103 valid customer 14,399




3.7ChatGPT #Z ML AT A2

ChatGPT B L RS R EF T HMA LB LK HERME. InstructGPT 5 ChatGPT J& T4
FERERIUAEY, ChatGPT HZ7E InstructGPT LAl 38 T chat J@ %, HIFA 1A At
ChatGPT $& 7 1 ER M A\ R B4k e 1 1 R R e TR 7 28 N SR e e 1 R gl A7 i
Wk

(iE: IRIEERME, GhatGPTHEETF InstructGPTHRR, EMAILAMInstructGPTREERChatGPTHA AL B ENIERHTNR)
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NTTHE S B RESONAN 2 3 s G N RE S, AR — e R PRI TAT ML AR B 22
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(R THAE 1750 1210 GPT-3 SERERRALAY) AP —Ar BUMs M R 1 R 50% 447,
AL FRHARIZE B HER R IEA R 10%. 2) F 162 GPT3.5 HIYIZAEH 7 & 1% Al
WWHARS, B 1 7341 V100 GPU i EREM 4 RE, B H JJHFEZL) 3640 PF-days  (HP
BT —F Jifeik, TEHE 3640 KD

H: GPT3#SAHEA — 348/ T 3000 42 token H: RAEDRVGNAH T L8N K
1E+03
Model Name Wparms  Miayers  Gumodel  Mheads  ieaa  Batch Size Leaming Rate 3000x e Vst
GPT-3 Small 125M 12 768 12 & 0.5M 6.0 % 107 B2 L i 0
GPT-3 Medium M 24 WM 16 64 0.5M 30 % 104
GPT-3 Large T6OM 24 1536 16 %6 0.5M 25 x 1074 i
GPT-3 XL 1.3B 4 48 24 12 M 2.0 % 107 %
GPT-3 2.7B 7B 32 2560 32 80 IM 1.6 = 1074 ‘; 1E+00
GPT-36.78B 678 32 4m6 3 128 ™M 1.2 % 1074 —
GPT-3 138 13.08 40 5140 40 128 ™M 1.0= 104 =0 - B
GPT-3175B or “GPT-3"  I75.0B 96 12288 96 128 32M 0sx10~ [ =
1E.02
Table 2.1: Sizes, archi and Teaming hyp baich size in tokens and learning rate) of the models
which we trained. All models were trained for 2 total of 300 billion tokens. S
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RNN fEEffHEE 4513
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T8 7 3 5 i 4738 3 Crecursion) H A 15 mi (IEIAERIG) ek e 42 1 s U o 22 P
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1. ANi1: Fff ChatGPT £ Xhg1®

2, 1% EXxHEFR. v

(1) FH AR TE R R T 15

REfNAEERE T ITE

BFHERE—MITHEASE, EEARFINSERTRENHTIHE, UEEREERTEN
CEESTTHERMNEE, EFRSE—IMFHRIIERATE, INURTA—TERNEEY
R, EFDEREASHARENE. BENEFASHTIHRRE, TUETREIATAEE
ZEIREENER, HES P EREE LR ETIHE, XA AR SRARR —E i B AR
FREVEIRER, AR MR IR,

(2) T s b A R K Y
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© 1. RERKAX WERKARE RETBHEFERSHRENER, 28, BgRE O P

R, FHEHE, FEHEAERSEHFERRLAL.

2. IEARNSSHEREE, MWARMEN, BERAAHAREIINGS, REEREIE6E
HFRERERKE.

3. RIFIFRIRAOMBERNM, KIDAARFEXMN, IBEIXARRNAR, EhERK
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4. IEEERFRIEREIR, HFERENNALRE, REENKINNGZELH, HEPE
RREEHERTR.

5. EHREFHIRBABERK, MRERMESECARNCESR, ENEFREENSRE
ERMER, TMEFEMACTDRLR.

6. REHERENKT, TEBZERAT L, EFENEFLLZRTENAL, HHF
%

(3) tR¥E Midjourney MR, FHIECHER—BAEMAEE T text prompt

16 930t ChatGPT 4 Xl (k5K ) — BoxChen  https://mirror.xyz/boxchen.eth/909CSqyKDj4BKUIiIZNC1SalllM-3hsPgaeW_QjfFBc
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1R#E Midjourney A94830, FRILAEHE —ERAERIES AT text prompt

The cozy cat bed was made with soft, plush fabric and filled with fluffy cotton. It was the d2 GP
perfect size for your furry friend to curl up and relax in. The bed was also designed with a
removable cushion for easy cleaning. Your cat will love snuggling up in their new favorite

spot.
(4) 4E—"F MQTT #riZ
- NB—TFMQTTHHY

@ MQTT (Message Queuing Telemetry Transport) 2—MEERNRMATHMEEMY, £E O P
BFREMERSFRZBNMEES. MQTTHMYET TCP/IP i, HEXISSMERHR
&5,

MQTTIMYRE =1 ERE:

* &#E (Publisher) : RfHEZIER (Topic) .
* 3TH& (Subscriber) @ ITFER, BKEHELRXNER.
© BR$B3E: (Broker) : fARIFKMEAEE, HEBEMEMNEEMTEE.,

MQTTHMUIR M T PO B e R R

' QoS0 (RBZB—K) : HERHEFRAZHR, FTEERANEERGELKE.

* QoS1 (EM—IR) : HERHERXHER, HARBEREFIA. WRKAZHA, NEE
RiHB.

* QoS2 (RE—IR) : HERMERXHEE, HEAFEWERIA. MRKAZHIA, W=
ERHR. THERERIHBEEEHEA.

MQTTI X RETRER. REEOSR. S8HES

(5) H python 5 — B B i HEFF 40D
l FApythonZ %5 — R B EHIFFHIR D

@  def bubble_sort(arr):
n = len(arr)
foriin range(n):
for j in range(0, n-i-1):
if arr[j] > arr[j+1]:
arr[j], arr[j+1] = arr[j+1], arr[j]

arr = [64, 34, 25,12, 22, 11, 90]
bubble_sort(arr)

print("HEFE G ROENEE:")
for iin range(len(arr)):
print("%d" %arr[i]),

X AR AR e el s O B 5 2 FT B IE AT 1




if arr[]] =
arr[j], arr[j+1] = arr[j+1], arr[]]

(6) FEIE ke MES B I3 A 25 i BH 45
l BHRE —EMESTEIRAR B MRS

Save & Submit Cancel
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¥ (ERP) RAFEFHUTRA (MES) MESRIIM, EYMESALHISTR IEMNBIED
1, FIDMRIESCRRIRRMEF T IRIT AR, REEFRE.

tEoh, MESHRU-FERMBELEFTEIEINEE. BYMESRLE, Bl AT AT SR =2 A9iE
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(8) #xAI LAHRAR Google {825 5| %
l YRETIAEX R Googlel 23| 13

@ THE. Google RS ER—RERBANERS|E, REBANRANEANAFEM, & O
REREEANBRATRIRIRA.

(9) EZHEANFESE:
https://www.eula.club/blogs/ChatGPT%E6%99%BA%ES%83%BD%EI%I7HAE%ET%ADY%IAAI
%EA%BD%BF%E7%I4%AS%EC%SCHTHES%ED%I7.html#_5-2-python%ES%BO%S3I%ET %94
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50 Jakub Pachocki Principal of Research

51 Phil Tillet Member Of Technical Staff
52 Shantanu Jain Member Of Technical Staff
53 Greg Brockman President & Co-Founder
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