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LLMIANA

WA

TransformergUfREYZEF HH I {H1EHETY L

"HB

Output
Probabilities

Add & Norm

Feed
Forward

~ 2 Add & Norm
Multi-Head
Attention
Forward N x
J
Nl Add & Norm
| Add & Norm |
Add & Norm Mackad
Multi-Head Multi-Head
Attention Attention
=Y i
G g 9
Positional »‘ Positional
Encoding Q> Encoding

Outputs
(shifted right)

Inputs

Archsih. .
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Step 1

Collect demonstration data,
and train a supervised policy.

A promptis
sampled from our
prompt dataset.

A labeler
demonstrates the
desired output
behavior.

This data is used
to fine-tune GPT-3
with supervised
learning.

Explain the moon
landing to a & year old

Y

(o)

&

Some paople went
Lo e moon.,,

|
Y

SFT

W
&
SES

KIEEF, chatgptfEtransformerf&famis

Step 2

Collect comparison data,
and train a reward model.

A prompt and
several model
outputs are
sampled.

A labeler ranks
the outputs from
best to worst.

This data is used
to train our
reward model.

Explain the moon
landing ta a & year okl

Esplpdn g rpsity Bl s

& o

M s nalural Pacplewanrd o
PR cE R LeR i s

J
-

(e}

0-0-0-0

0-0-0-0

Step 3

hitl EIACTH A5 B2 KAIAIGCHRE

Optimize a policy against
the reward model using
reinforcement learning.

A new prompt
is sampled from
the dataset.

The policy
generates
an output.

The reward mode]
calculates a
reward for

the output.

The reward is
used to update
the policy
using PPO.

fial

Write a story
about frogs

Y

+

Once upon a time...

Y

M
[ ]

Y

r
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| Prompting

—_—,, s 1

01BE 1B 10B 100B
Scaling Law (~2020 - 2021)

7 N
I\r_chSu'rpmlt

R 7L/ \RIESEE (FIGNBERT) RmERYRTIARE

Prompting
Fine-tunlng_ S
- .-;;_ Phase -
| change X
0.1B 1B 10B 1008

Emergent Ability (from early 2022)
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COx
&W PanGu-X
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InstructGPT J UL2 O Sadravi
7~
GPT-NeoX-20B \e) \ Pal.M G Flan-T5 «7 Bard
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/ ’ » ERNIE Bot
mT0 ~ CodeGen Tk-Instruct Al2 _~ '~ G Flan-Pal.M @ Y
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#& (CNN)

RGOS B ES LRI TBERE
EIREZIRA

)

________ |(%.5)
N(0,1) ol
y~label(0,c) |
_______ |

|(X.y)
S imple |
—

D X
|

4 Rk
HN RS I BR O

N4 FlEx

“Beyonce”
(0.004, 0)

beard”
(0.008, 0.005)

SOE ¢ E

SERREUXITIMILS (GAN)
SRR EIEEE,

<ERIRE.

“A woman

without makeup”

(0.008, 0.005)

“A man witha “A blonde man” “Donald Trump”

(0.008, 0.005)

B

)

“Elsa from
Frozen”
(0.004, 0)

"A watercolor painting of a

chair that looks like an oct

opus ’ “

(0.0025, 0)

Generative
Models!

2020<E

Vision TransformerfRE
FENLPATIER A AAEEYS | N el

HNES T ERENST

(o, SCOE
Tevti)

)

Pl SN 153 ﬁ

T;E[w, T S

IERENS . TR .:o_

~ — YRR =4
.' T HEGR=4Y

£ N\
® 000 ¢
xo | | Tt-1) Tty | | or
4 @ W@ W
q(xy|xo) q(zy| ) q(xesr|xe) q(zp|ler—y)
20224F

A=A (diffusion)
MBFARMIRE, BRRAEFINE
VN U E S e
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HT100M

UNITER Unicoder-VL
VisualBERT l OSCAR |
PixelBERT
Algorithm VideoBERT 12-IN-1
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Localized Narratives

CC12M LAION-400M 7

2022
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Input Prompt

Question: Explain why
this photo is funny?
Answer:

The cat is wearing a
mask that gives the
cat a smile.

(1)

Completion

TorchScale - A Ly for Transformers at (Any) Scale
[— =L —u 2NN

Input Prompt

Whatis TorchScale?

A library that allows
transformers to work efficiently
and effectively at any scale.

(5)

Completion

I\rch u'mAmlt

M W & =

Question: Why did the
little boy cry? Answer:

Because his scooter
broke.

(2)

Question: The result
is? Answer:

5+4=9

(6)

Question: What is the
hairstyle of the blond
called? Answer:

movie be released?
Answer:

pony tall On June 27

(3) (4)

|

==
Question: What is the heart
rate in this picture? Answer:

The time now is

57 bpm 10:10 on a large clock

(7) (8)

Question: When will the

Move the blue triangle

Move the green circle
to the group

to the yellow hexagon

one-shot: "Move the remaining blocks to the group”

BI5620{ZSEPaLM-E , GELHFRAYER
Arlia s I XPMMMMBES | BIIESHIRHAYEE
1%, ARIENER A SRES R mIFE.
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Model: Plugins BN - Enabled plugins: $% -0 B4 ~
LY FN
L —
Expedia FiscalMNote
. LOOking tO eat Vegan fOOd in San Elri'"fg ‘_-,.-“ii:lL.r'tr’ip::-E.rﬁE-t_D I.ife—_get Provides El."'ld ena::-l.es a:u:es_s.:-:f
there, stay there, find things to see select market-leading, real-time

Francisco this weekend. Could you get me and do. data sets for legal, political, and

regulatory data and information.

one great restaurant suggestion for

Saturday and a simple recipe for Sunday

(just the Ingredients) ? Please calculate K. %,
the calories for the recipe using “lamaShopping Milo Family A

Search and compare prices from Giving parents superpowers to turn
Wolfra mAlpha F|na||y Order the thousands of online shops. the manic to magic, 20 minutes
_ _ each day. Ask: Hey Milo, what's
Ingredients on Instacart. magic today?

KRB R —UERFE, 18 Az%EllplugméléﬁuEa
BERINEEAERES, ™ l:lﬁ|:|7‘T SETVEERS, MABFE
NEmEAFEmENER, KEKEEKEREIRE.

Used OpenTable
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I'm Feeling Lucky
3:49 T @
@ &L h ouse in ()
Microsoft Bing =
0 wx
e warAda e alland (@]
1dKEe Sul IIb‘}Jb‘LlI
N i overing ose iss!
F59, (RIS e top t ncer
seismic, plumbing and electrical
systems, and heating and cooling
systems — in that order 2
FREBNMIBRUEH, w59
Houses For Sale in Oakland -
View Up to Date MLS Listings
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, |' ________________________ I
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Text Generation & QA

Competitive Product Discovery
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[ Copywriting]

Estee Lauder small brown bottle, | use in the morning, milk before water, moisturizing
effect is very good, used for a period of time, feel the skin has tightened, but not so
obvious, maybe my skin is dry, | feel the skin condition is much better. The little
brown bottle is made of purple rice, which is anti-aging, anti-oxidation, and

niacinamide. which is maoisturizina and hriahtenina. I've used it for a while and it feels
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Task Pool Step 1: Instruction Generation S,tlf; ':'f lg::::;i?:::ﬁn
VSV LY .
3
LM N
8- Instruction : Give me a quote [rom a LM
g:' famous person on this topic.
175 seed tasks with
ll.lnslruclmn anl:i Step 3: Instance Generation
instance per task
ETE T e ———— —N YA
Instruction : Find out 1l the given text s in favor ol or agamnst abortion. —
Step 4: Filtering Class Label: Pro-abortion m
Input: Text: [ believe that women should have the right 1o choose whether | Qutput-first M
“{_or not they want to have an abortion.
7 =,
Instruction : Give me a quote from a famous person on this topic, No

I\rchSu’r{%mt
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Input: Topic: The importance of beimng honest.
Output: "Honesty is the first chapter in the book of wisdom."
\__chfcrson

- Thomas

y
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Input-first
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How the model weights are split over cores

Data Model Model and Data Expert and Data Expert, Model and Data
Parallelism Parallelism Parallelism Parallelism Parallelism
BHEH |

How the data is split over cores

Data Model Model and Data Expert and Data Expert, Model and Data
Parallelism Parallalism Parallelism Parallelism Parallalism
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Task

Dataset

Language Modeling

Conditional Text Generation

Penn Treebank [262], WikiText-103 [263], the Pile [108], LAMBADA [147]

WMT*14,16,19,20,21,22 [264-269], Flores-101 [270], DiaBLa [271],
CNN/DailyMail [272], XSum [273], WikiLingua [274], OpenDialKG [275]
SuperGLUE [276], MMLU [277], BIG-bench Hard [278], CLUE [279]

APPS [280], HumanEval [87], MBPF [133], CodeContest [94], MTPB [76],
DS-1000 [281], ODEX [282]

Natural Questions [283], ARC [284], TruthfulQA [285], Web Questions [286],
TriviaQA [287], PIQA [288], LC-quad2.0 [289], GrailQA [290], KQApro [291],
CWQ [292], MKQA [293], ScienceQA [294]

Natural Questions [283], OpenBookQA [295], ARC [284], Web Questions [286],
TriviaQA [287], PIQA [288], MS MARCO [296], QASC [297], SQuAD [298],
WikiMovies [299]

WikiFact [300], FB15k-237 [301], Freebase [302], WN18RR [303], WordNet [304],
LAMA [305], YAGO3-10 [306], YAGO [307]

Language Generation
Code Synthesis
Closed-Book QA
Knowledge Utilization Open-Book QA
Knowledge Completion
Knowledge Reasoning
Complex Reasoning Symbolic Reasoning

Mathematical Reasoning

CSQA [240], StrategyQA [241], ARC [284], BoolQ [308], PIQA [288], SIQA [309],
HellaSwag [310], WinoGrande [311], OpenBookQA [295], COPA [312],
Science(QQA [294], proScript [313], ProPara [314], ExplaGraphs [315],
ProofWriter [316], EntailmentBank [317], ProOntoQA [318]

CoinFlip [33], ReverseList [33], LastLetter [33], Boolean Assignment [319],
Parity [319], Colored Object [320], Penguins in a Table [320],
Repeat Copy [68], Object Counting [68]

MATH [277], GSMB8k [237], SVAMP [238], MultiArith [321], ASDiv [239],

MathQA [322], AQUA-RAT [323], MAWPS [324], DROP [325], NaturalProofs [326),

PISA [327], miniF2F [328], ProofNet [329]
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