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VAR 3R AR SHAR A b 45 R 69 5,
sHiEREE S, TEMMER, XAAREFnf RAGHE.
B 5: ChatGPT 7| A\ A AL BRI EILFE T (RLHF) &K

RN %E, 1% ChatGPT 5 7749 ChatBot A8t

Step1

Collect demonstration data
and train a supervised policy.

A prompt is
sampled from our
prompt dataset.

Alabeler
demonstrates the
desired output
behavior.

This data is used to

fine-tune GPT-3.5
with supervised
learning.

Step 2

Collect comparison data and

train a reward model.

Step 3

Optimize a policy against the
reward model using the PPO
reinforcement learning algorithm.

~ ~ 5
{l A pron’I\pt agdI ’.LJ A nevs: p(;cfampt is o
Explain reinforcement several model Explain reinforcement sampled from Write a story
learning to a 6 year old. outputs are learning to a 6 year old. the dataset. about otters.
sampled.
| o o f
" oS : PPO
s The PPO model is o @
@ (c) (o) initialized from the N -
7 W e supervised policy. W
We give treats and ¥ +
punishments to teach...
¢ A labeler ranks the The ptollcty generates Once upon atime..
outputs from best an output.
SFT o worst. NcHAR
P t ke +
S The reward model o
LB ‘ calculates a reward N
[ 4 e for the output. N
BEE This data is used ./}?.A. i
to train our \.\sa{/ The reward is used
reward model. to update the —
0-0:0-0 # i

policy using PPO.

HAER: OpenAl BH, (5ZIERL

FEAVIAA, AIGCH A R4 F hndrat, Fak. EFEQGMAEFTE, EHHEFER, B,
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By KARA Al 62 A ChatGPT A Z9E5%, 7w lsE R /FE T, 12, Al %A,
GPGPU %R ikt A, £58 £ L& CPU. GPU 1k, RN #4MAHKRG LHFLE Al X
BRERABFAZRSBANEEZTE, LFHTEAZH L LY wME, BEFHERA
HASH; RERFEBFSHERENNE GeiEo XA, IPEF) HAISAONAEZ A
BT, BIEIEHT@: HIEED P, ALRLITE IP. UARSA S #BCRERY:
RPEAY . A KA TRAAFL

AR, #HEMm: W Transformer Atz LHIE 1518

X AEA %K A Transformer A & sk, Al XA RMEHEK. Transformer E—HE T A2 &

A WH YR BT IR AL AT A % WA transformer A A aE, AR T R 69AY £

M 25 R4 1 Transformer #2 AT VAR 3 K B 7 3 N L A2 o 69 4 7K K Ao 4 BHR X 19] A2

2 Transformer £ A1 ¥T LA 20 R 4F 69 473+ F M A8 3. Transformer A2 AL ¥ LAAL 22 4 513 &

4. Transformer A L& FHRBRAEIE, HKEM ERF, Transformer A & %4 %
(encoder) #=f##h 2% (decoder) H3[45-4n%, HitH 7 XA CNN F= RNN AR K49 F,

AT B B KRR A,

A 6: Transformer & &4

Qutput
Probabilities
__Softmax__|
Feed
Forward
% \
Add & Norm Mati-Head
Feed Attention
Forward ) N x
—
Nx
,-bm Norm ) Masked
Multi-Head Multi-Head
Attention Attention
L ) t
L_ J . —,
Positional Positional
ke D @ .
Encoding Encoding
Input Output
Embedding Embedding
Inputs Outputs
{shifted right)

#AFF R Attention Is All You Need(Vaswani, A. et.al), 752 2E K54 #

NVIDIA Hopper £ #3424 Transformer 51 %, AR XBREFHE, AL HETF
&k, RE A BETREEMARTAING, IHRETTELREAZIR, MEHE—
SRR (e kB E SRR ) KB TICA, Al B0 A RE A TR B A LA
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A TFHE LAl AR M A4S (BP Transformer) #e9424), X 2 Tensor Core 4445 5 )
FP8 #= FP16 A4 /%, vAKt@lmik Transformer #2449 Al i+ H. 5 _E—KXAak, NVIDIA
H100 Tensor Core GPU #4518 9 1369 Ak B, AT vALEAFZH BT 18] A )| 4 K
AR

B 7: Transformer 3| #4tst it FAE 50984k, DA RBEK 942
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Number of GPUs
NVIDIA A10d Tensor core GPU Bl NVIDIA H100 Tensor core GPU
HAA A Nvidia B, FRIERTL s

BHMHEIP SR, BHERRILLELIT, 2022512 A, 2R 084 Hh, ArmiELd T
B Aok i 42 3 CPU % K 53t IP——Neoverse V1 #2 V2 F &k, R QIEFT ZHE TS H L
G P RFHEFR, AR TESASL, EEAK, ZREF LR BEILFE -
IP &g 24, Zilkiz: SREMN.
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Al DA FAKBRAK, TEFPSEEES. ERERYHE, £EERTY, BFT2HAK
PUAEL Y 348 F2 7% K 093+ B 7R k)| %4 Transformer 427, vAik %) a9 2R, MEIE
B AR, mBERAEA K G RS H MK, L “GPT” BA A4, EAKFTIAZ
175012, &% XKZ GPU R TAE A sE 2k, ¥ GPU A A B ¥ 69 R & -FH A GPU ¢4 &
RN IR LR AR 69| SR AR

% 1: GPT-3 AR MAES L, A% E R 175012

Model Name Nparams Nigyers model Nheads Chead Batch Size Learning Rate
GPT-3 Small 125M 12 768 12 64 0.5M 6.0 x 10*
GPT-3 Medium 350M 24 1024 16 64 0.5M 3.0 x 10*
GPT-3 Large 760M 24 1536 16 96 0.5M 2.5x10*
GPT-3 XL 1.3B 24 2048 24 128 1M 2.0 x 104
GPT-32.7B 2.7B 32 2560 32 80 1M 1.6 x 10"
GPT-36.7B 6.7B 32 4096 32 128 2M 1.2 x 10*
GPT-313B 13.0B 40 5140 40 128 2M 1.0 x 10"
GPT-3 175B 175.0B 96 12288 96 128 3.2M 0.6 x 10

#A#-£ % Language Models are Few-Shot Learners(Tom B. Brown et.al), 752 7EK8 % # &

IMEHRERE, BT REROENEREBHBIEK, RSAZRM. TR,
Wk ERAEZ LR, AR EALEtEREBH{ATY GPU. Al S E S EHE—
A, RAKHARGER.
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#H£ /% Language Models are Few-Shot Learners(Tom B. Brown et.al), 752 7EK % # &

KT REHRE, BBHRBREEMELERH, NESLOAH B RE, ERHTFLH H100
GPU i# iT NVLink T 424t 900 GB/s GPU A Zi%, ®t4i4-69 NVLink Switch & 4 T 4%
% 35 256 A~ H100 sk Amik B 12124k (Exascale) T4F #i #. NVIDIA NVLink-C2C A F# f—
7t SerDes #= Link it # ARATiE Mk, 5B, 484 F NVIDIA % K 49 PCle
Gen 5 PHY, NVIDIANVLInk-C2C Zi£# Ry @R F 2548, @A FE R 90 12
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